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ABSTRACT

As assistance to NASA Planning System activities to
develop the FY70 Program and to lay the groundwork for longer-
term Agency planning: (1) the program rationale and approach
(goals, objectives, strategles, alternative missions/projects,
issues, resource requirements and planning launch schedules)
developed by the disciplinary Program Category Working Groups
are reviewed to determine omissions, inconsistencies and
errors; (2) interfaces (program, system and mission) between
and among Program Categories are identified; (3) three Agency
strategles ("Conquest of Space," "Balanced," and "Returns of
Space Activity") defined as spanning the spectrum of options
available at the funding levels being considered ($3.5, 3.8
and 4.1 billion/year) are elaborated upon; (4) nine program
alternatives are synthesized, using the NASA FY69 Interim
Operating Budget with a runout of $3.68 billion in FY70 as
a point of departure and adjusting the Program Memorandum
options as necessary to support the strategles at the spec-
1fied funding levels in FY70; (5) the program alternatives
are characterized in terms of program accomplishments and
programmatic factors to highlight the comparative properties
of interest to management; (6) the costing methodologies used
by the Program Category Working Groups are identified; and
(7) the minutes of the meetlings of the Planning Steering and
Planning Coordination Groups are compiled.
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! PREFACE

This report documents Bellcomm's assistance to.
NASA Planning System activities in 1968.

The NASA Planning System was introduced to assist the
Administrator in the development of the FY70 Program and Budget
submission to the Bureau of the Budget and to lay the groundwork

for longer-term Agency planning. The activities were conducted
as follows:

« The Planning Steering Group (PSG); chaired by the
Associate Administrator of NASA and supported by the Planning
Coordination Group, directed the activity.

- The PSG Synthesis Group, a sub-group of the PSG,

synthésized overall agency programs and developed agency strat-
egles. ' .

+ The Progrém Category Working Groups,'in the following

‘disciplinary areas generated the basic program alternatives for

the planning system: Extension of Manned Space Flight Capability,
Lunar Exploration, Planetary Exploration, Astronomy, Space Physics,
Space-Biology, Space Applications, Aircraft Technology, Advanced
Space Technology, and Supporting Activities.

4 « Bellcomm and the Mission Analysis Division of OART also
participated in the synthesis activities. B

: . Bellcomm participation has been carried out principally
through: ‘ '

- Attendance and presentations at meetings of the PSG
and PCG. .

+ Attendance at working sessions of the PSG Synthesis:
Group,

« Membership on Program Category Working Groups and
Sub-Groups. . ‘ '

* Analysis of data developed by the Working Groups for
their respective Program Memoranda.

* Analysis and synthesis activity in connection with
PSG/PCG development of Agency strategles and program alternatives.

« Special study of Program Category costing methodologies.
During the planning cycle Bellcomm sﬁbmitted to the

Chairman, PSG, drafts of the chapters in this report and ob-
servations with respect to the planning process. -
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SUMMARY
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Introduction

=

This chapter summarizes the results of the following
activities which were carried out as assistance to the NASA Planning

System and which are described in detail in the report chapters
indicated: ‘

* Identification of and commentary on program rationale
and‘approach -~ Chapter 2.

+ Identification of program category 1nterfaces - Chapter 3.
* Elaboration upon NASA program strategies - Chapter 4,
Synthesis of NASA program alternatives - Chapter 5.

* Characterization of alternétive proérams - Chapter 6.

In this summary chapter reference is made to the'tables,
figures, and other compilations in Chapters 2 through 6.

1.1 Program Ratlonale and Approach

The rationale and approach determined by the Program
Category Working Groups for each of the Program Categories are
set forth in individual tabulations in Table 2-1, which covers
(1) the program goals and, next objectives, (2) the strategies
considered to achieve the objectives, (3) the alternative mis-
sions or projects considered to implement each strategy, (U4)
the internal issues faced in preparing the FY70 program, and
(5) the resource requirements and planning launch schedules for
each program option developed. The funding requirements are
presented in terms of the Baseline Program, derived from the
"FY 1969 Interim Operating Budget with Runout Implications"
distributed by the Assistant Administrator for Administration's
memorandum of August 16, 1968, -

e
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Omissions, inconsistencies and errors in the state-
ments of rationale and approach are identified for each Program
Category. The principal comments applicable to more than one
program can be summarized:

1. Some Program Memoranda are too lengthy, with the
result that descriptive material tends to obsoure the elements
of the rationale and approach.

2. In a number of programs the objectives are stated
in open-ended form, and target dates of achievement are not
indicated.

3. The handling of alternative program strategies
i1s not entirely adequate. In some cases several strategiles
are identified, but with minimum elaboration, one 1s selected
as the basis for program planning. In other cases the strategies
selected are levels of funding, which 1s tantamount to cholce of .
a single approach. These effects may be partly attributable to
the concurrent development of Program Memoranda and synthesis of
Agency program alternatives.

by, The treatment of issues 1s not uniform among the
Categories. In some Program Memoranda only internal issues are
identified; in others, only the major issues stated by the Bureau
of the Budget at the beginning of the planning cycle.

5. In some programs there is no consistent iden-
tification of projects in the various portions of the Program
Memorandum. It 1s desirable to use the nomenclature shown
in the Baseline Program in the text, as well as in the tabula-
tions of resources requirements and of planning launch sched-
ules.,

1.2 Program Category Interfaces’

. Interfacee_between and among the Program Categories
are identified under three classifications:

: Program - goals, objectives, program strategies,
alternative missions/projects, issues, resources, and schedules.

System - - major elements of the flight systems and the
ground test, development, and operational support systems.

Missions - mission profiles, precursory mission re-
qQuirements, and requirements.for flight support from other
programs.
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It 1s desirable to include two additionalVclassifications,
(1) Research and Technology and (2) Management, but the
Program Memoranda generally do not provide sufficient in-

formation to permit meaningful identification of interfaces
in these areas. :

Figure 3-1 presents a summary of the interfaces
identified. The elements which serve as the basis for inter-

faces among more than two Program Categories are listed in
Section 3.9.

1.3 NASA Program Strategies

To provide a basis for the synthesis of NASA program
alternatives, three Agency strategies are defined as spanning
the spectrum of options available at the Agency funding levels
being considered, $3.5, $3.8 and $4.1 billion/year:

+ Emphasize the conquest of space, i.e., the develop-
ment of capability to meet new challenges and ensure preeminence.

* Continue present balance of Agency goals.,

* Emphasize the returns of space activity, i.e., the
utilization of existing capability to support data-gathering
in applications and science.

The characteristics of each of the strategies are
outlined and elaborated upon in Table 4-2 in terms of (1)
their general Agency-wide features and (2) the implementing
strategies for the individual Program. Categories.

Evaluation of the strategies shows that they are
acceptable in that they directly support or permit attainment
of all the goals selected to guide the Agency in planning its
contribution toward the fulfillment of national requirements.
The selected Agency goals and the national requirements with
which they are assoclated are shown in Table 4-1. The strat-
eglies are suitable in that they offer competitive and com-
parable approaches. The number of program alternatives
to be considered,.resulting from three strategies at each
of three funding levels, tends to. make the program evalua=
tion task difficult, and it appears desirable to reduce
that number through imposition of additional selection criteria.
Qualitatively the strategies are compatible with the Program
Memoranda developed. However, except for a few cases, the
Program Memoranda do not present options which are sufficiently
austere to permit direct synthesis of Agency programs at the
lower funding levels. In particular, simple addition of the
fiscal requirements of the most austere alternative of each
category ylelds a total of more than $3.9 billion for FY70.
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1.4 NASA Program Alternatives

Nine program alternatives, considered feasible
in terms of funding, facilitles and manpower requirements,
are synthesized in implementation of the selected Agency
strategies and funding levels. In each alternative the
funding level constraint 1s applied directly to the FYT70
Program, and the optlons presented by the Program Memoranda
are adjusted as necessary to achieve the levels of $3.5, $3.8,
and $4.1 billion in that year. In order to make maximum use
of the Program Memorandum data, no effort is made to maintain
a constant funding level throughout the five-year plans.

‘ Achievement of the $3.8 billion level in the face
of a FYT0 Baseline total of $3.68 billion requires that new
starts 1n that year be held to approximately $120 million.
This entalls slippage of new starts identified in the Program
Memoranda since the minimum sum of the FY70 requirements exceeds
$3.8 billion. Achievement of the $3.5 billion level also re-
quires cancellation of decisions made in FY69 or prior years;
additional cancellations are necessary to permit the introduc-
tion of new starts in FY70.

The basls for the program selected under each Category
for each strategy is identified in strategy/funding Table 5-2,
which is highlighted in the "strategy vector" Figure 1-1.
The Agency program alternatives selected for characterization
are outlined in terms of funding requirements in Tables 5-3
through 5-13 and in terms of planning launch schedules in Tables
5-14 through 5-16. Except for the funding summary in Table
5-13, funding requirements are stated as variations with
respect to the Baseline Program. The nomenclature of the Base-
line Program 1is generally used. In the case of OMSF funding,
however, it was found convenient to introduce an additional
category called "OMSF Common" to clarify the funding of the
EMSF and Lunar Exploration Programs. The projects included in
the various programs are described briefly in Appendix I.

. 1.5 - Program Characterization
. The Agency program alternatives are characterized
to provide the basis for their evaluation. To highlight the
comparatlive properties of- -interest to management, evaluation
criteria have been .defined in two major categories, Program
Accomplishments and Programmatic Factors. '

The relative worth of individual alternatives is
reflected in the degree to which they accomplish the Agency's
goals. In order to assess the contribution of a program towards
@ goal, it is necessary to understand the contributions of

i
B
B
B
i
i
i
;
8
i
i
1
i
i
I
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individual Program Categories and projects within categories.
The differences in program accomplishments at the project/
mission level are identified. The comparative accomplishmerta
of the program slternatives are summarized in Tables 6-1 through

The significant programmatic factors requiring

consideration by management in evaluating a program alternative
are defined as: : '

* Funding pattern

e Sensitivity to budget cut ($300 M/yrj

+ Sensitivity to budget increase ($300 M/yr)

+ Sensitivity to project/mission failure

« Sensitivity to,unanficipated gain in knowledge
Sensitivity to USSR achievement .

- * Maintenance of scientific, technical, and adminis-
trative base S

Continuity of space activity

* Growth potential
. Major_new starts and cancellations

The foregoing factors are elaborated upon and are
applied to each of the program alternatives. The characteriza-
tion of the individual alternatives is summarized in Tables

6-4 through 6-6, each of which is addressed to a particular
funding level.

In developing the characterization, the possibilities
of quantifying the characterization data for program evaluation
purposes were briefly investigated. A possible approach based
on Program Accomplishments is discussed in Appendix II.
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Chapter 2

PROGRAM RATIONALE AND APPROACH

Introduction
Definition of Terms
Commentary on Individual Programs
Extension of Manned Space Flight Capability Program
Lunar Exploration Program
Planetary Exploration Program
Astronomy Program
Space Physics Program
Space Biology Program
Aircraft Technology Program
Advanced Space Technology Program
Space Applications Program
0 Supporting Activities (Tracking and Data Acquisition)
Program .
2.3 General Commentary
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2.0 Introduction

This chapter outlines the rationale and approach deter-
mined by the Program Category Working Groups for each of the
Program Categories selected for the NASA FYT0 Program. Table 2~1
sets forth for each Category: (1) the program goals and next
objectives, (2) the strategies considered to achieve the objectives,
(3) the alternative missions or projects considered to implement
each strategy, (4) the internal issues faced in preparing the FYT0
Program,* and (5) the resource requirements and plannling launch
schedules for each program option developed.

Table 2-1 is based on the Program Memoranda submitted
to the Planning Steering Group (PSG) on about September 3, 1968,
The specific Program Memorandum used for each Category is identified
in' the title of the table prepared for the Category. The funding
requirements are presented in terms of the Baseline Program, which
is derived from the "FY 1969 Interim Operating Budget with Runout
Implications" distributed by the Assistant Administrator for Ad-
ministration's memorandum dated August 16, 1968. For each Category
the Baseline Program is indicated for the years 1970-74, and the
increments above baseline are shown for each of the program options

developed. The financial data is rounded off to the nearest million
dollars. :

*The major program lssues identified by the Bureau of the
Budget are shown in Table 2-2,
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- The terms used in the tabulations are defined in
Section 2.1. 1In the succeeding sections, commentaries on the
omissions, inconsistencies and errors in the statements of
rationale and approach of each of the Program Categories are
provided. Inconsistencies between Categories. are covered in
Chapter 3. :

R «¢f e

i

2.1 : Definition of Terms

Program Goal - Open-ended, fundamental purpose of work
in a Program Category.

Next Objective - Program or system milestone or signif-
nificant increment of information to be achieved within a period
of approximately the next five years or within the years directly
affected by present planning; closed-ended with associated date
of achievement where possible. :

) Program Strategy - A conceptual approach for achieving
some or all of the next objectives. .

Alternative Missions or Projects = For a particular
program strategy, the alternative missions/projects or combina-
tlons of missions/projects or major systems which would implement
that strategy.

Issue - A point of controversy requiring a management
decision in the formulation of the FY70. program.

2.2 Commentary on Individual Programs'

The omissions, inconsistencies and errors in the
Table 2-1 statements of rationale and approach of each of the
Program Categories are identified and discussed in the following
sections,

2.2.1 Extension of Manned Space Flight Capability Program -
(PM dated September 3, 1968)

A. Except for the first the objectives are generally
open-ended and are more like goals The target ac

ments are not specifically identified.

B. Three program strategles are identified, but two are
rejected from further consideration. Hence, the PM is
devoted principally to implementation of a single
strategy.

2.2.2 Lunar Exploration Program (PM dated August 30, 1968)

A. The issue identified is the major issue stated by
the Bureau of the Budget at the beginning of the planning
cycle.




2.2.4

A.

2.2.5

A,

The funding requirements. omitted launch vehicles, launch
and mission operations and those associated with main-
tenance of the Saturn—Apollo capability.

Planetary Exploration Program (PM dated September 3,
1968)

The 1ssues identified are equivaleﬁt to the major
1ssue stated by the Bureau of the Budget at the begin-
nine of the planning cycle.

Astronomy Program (PM dated August 23, 1968)

There are inconsistencles in the handling of ATM mis-
sions, In the discussion an ATM-A is inferred for
Alternative 2, but the mission 1s not covered in the
resources requlrements or launch schédule. In Alter-
native 2 the Solar ATM mission in 1975 1is not funded
in the period 1972-75. The funding pattern for ATM-B
i1s not consistent with that shown for ATM-A.

The "man-assoclated" High-Energy ATM and Radio Astron-
omy projects are shown in the funding tables and launch
schedules, but are not included in the project descrip-
tion.

Internal issues are not identified.

Space Physics Program (PM dated August 30, 1968)

Although a number of international projects are indicated,
the goals and objectives nowhere reflect an intent to
foster international cooperation.

Two strategies are advanced, and on the basis of limited
discussion, one 1is rejected from further consideration.
The remaining balanced strategy is developed at three
levels of funding.

The relationship between resources requirements and .

the flight program 1is obscured by the use of sub-programs
such as Earth Environment, Interplanetary, and Space
Laboratory in the former and spe01fic project titles in
the latter.

The project description does not include the Meteoroid
Satellite.

Interhal issues are not identified.

!
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2.2.6 Space Blology Program (PM dated September 3, 1968)

B

A, None identified.

2.2.7 Alrcraft Technology Program (PM dated September 3, 1968)

A. The objectives are open-ended and are more like goals.
The discussion of objectives, while extensive, does not
reveal the specific achlevements to be used as targets.
In fact, virtually all the research problems identified
are cited as examples of work which might be carried out.

B. The use of levels of effort as program strategles is not Ea
entirely compatible with the intent of the planning proc-
ess. In effect, the use of levels of effort represents
‘a single approach.

.C. Numerous projects are described, but the projects asso-
clated with the program options developed are not iden- B
tified. Specifically, the funding requirements are
stated only in terms of sub-programs such as "General
Aviation," "V/STOL Aircraft," etc. '

2.2.8 Advanced Space Technology Program (PM dated September 3,

1968) .,
H{

A. The statements of objectives do not convey the impression
of closed-ended specific achievements. . The discussion
generally reveals the objectives intended, but there is
a need for an explicit definition which can be used as
the basls for program planning and evaluation. Target
dates of achievement are not indicated.

B. There is no planning launch schedule for the flight
projects covered by funding in the program options.

C. The AEC-NASA interface in the Nuclear Rocket and Space
Power projects is not well illuminated. This relation-
ship should have a significant effect on the development
of program options. :

D. The use of levels of effort as program strategies is
not entirely compatible with the intent of the planning
process. 1In effect, the use of levels of effort repre-
sents a single approach.

2.2.9 Space Applications (PM dated August 29, 1968)

A. The objectives in all programs within Space Applications
are stated in considerable detail and are generally closed-
ended. The associated dates of achievement are not indi-
cated, however, and the impression of sequential accom-
plishment is not conveyed.

i
B
B
g
|
;|
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B. Only Strategy I is fully developed. According to the
o PM, analysis and development of Strategy IT has been
withheld pending completion of a study at Langley Research
Center and Goddard Space Flight Center. Strategy III,
based primarily on manned space flight, 1s discussed
briefly and rejected from further consideration.

C. Following are inconsistencies in the resource require-
ments and planning launch schedule:

(1) The resources requirements for the Synchronous
Meteorological Satellite are the same for all funding
levels, but the high level has two flights whereas the
other two have only one flight. :

(2) The Nimbus funding at the low level would indicate
a schedule slip for the E and F flights, but this is
not reflected in the launch schedule. '

D. The issues identified are essentially the same as the
major issues identified by the Bureau of the Budget at
the beginning of the planning cycle. »

2.2.10 Suppbrting Activities (Tracking and Data Acquisition)
‘ Program (PM dated September 11, 1968)

A. Except for the objective on the Data Relay Satellite
System, the objectives are  open-ended.

B. Program strategies and alternative projects for all the

- objectives are not developed. The PM notes, however,
that Special Analytical Studies #8 and #9 relate to the
evaluation of alternatives to the implementation of the
Madrid 210-foot antenna and to the impact on overseas
operations of various mission models."

C. The resources requirements are not indicated. Thé Base-
line Program data has been assumed to be applicable.

2.3 General Commentény

The following comments are generally applicable to the
Program Memoranda: )

* The Program Memoranda are too lengthy. The departure
from the PSG goal of "20 pages written in telegraphic style" has
permitted the introduction of descriptive material which tends to
Obscure the elements of the rationale and approach.

+ The handling of alternative program strategies is not
entirely adequate. 1In some cases several strategles are identified,
but with minimum elaboration, one 1s selected as the basis for the

|
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program planning. In other cases the strategies selected are -
levels of funding. These effects may be partly attributable to
the concurrent development of Program Memoranda and synthesis of
Agency program alternatives. In such a situation the Program
Memoranda would tend to reflect the results of synthesis activity.

« The funding requirements for launch vehicles are not
uniformly treated in the Program Memoranda. Most programs provide
data which permits their explicit identification, but in a few
cases the requirements are merged with those of the associated
spacecraft.
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GOALS

To develop, aoply, and exploit

manned space flight capability for

the benefit of the Nation. thereby
maintaining a national competence
and eminence that will contribute
significastly to the Nation's abil|
ity to define and control its des-
tiny, preclude preemption of space
by others, and suoport the attain-
ment of other national goals, with
special attention to:

I. Operating inthe space environ-

ment, utilizing manned space

flight technology and flight
crew capabilities to

a. Pioneer and discover.

b. Answer important scientific,
technological, and applica-
tions questions.

c. Support, maintain, and oper=
ate space flight systems, ex-
perimental apparatus, and

. other spaceborne eguipment.

Establishing and maintairing a

national capabiliﬁz in manned

space flight to enhance military)
political, social, and economic
secyrity, increasing the capa-

bitity {o ain and maintain a

position of world leadership.

3. Studying man, his physiological
and psychological responses to
the space flight envirorment ang
his capabilities in space flight
and applying these to the genera
study of man's needs and re-
quirements in space and on Earth)

4. Developing technological capa-
bilities required to support man
and his activities in space on an
expanding scale that witl permit
the Nation to advance to in-
creasingly productive and chal-
lenging missions.

~

Extend the present knowledge

characteristics of man in space culminating by the end of 1975 in the
continuous exposure to the space environment of & men for 180 days.

Continue the development of systems and technology required to maximize

the utility of man in space.

of the {ong term biomedical and behavioral 3.

RESOURCES REQUIREMENTS (M

. 1970 { 1971 § 1672
INT 21
SATURN 1B
TITAN 118 % (& FaCIL) '
LAB NOTE: EWSF BASELIE
QCM + LOG. MOM 15 CoMTAIN
LAB & EXP (M3D. OR MON) (Al o T
NEW LOG. S/C S
EXPER IMENTS
HISSION 0PS
DEF INITION

ABOVE BASELINE
PROGRAM TOTAL

PLANNING LAUNCH sC

LAB MODULES
CREW LOGISTICS

e XD SRR




TABLE 2-1.1

FLIGHT CAPABILITY (PM DATED SEPTEMBER 3, 1968)

PROGRAM STRATEGIES

ALTERNATIVE PROJECTS /MISSIONS

ISSUES

»nd of 1975 develop solutions to the problems of establishing,
ag. and resupplying a long duration orbital station.

rate the use of manned systems for conducting scientific,
agical, and space applications experiments.

b, Use existing hardware with
minimum modification to
achieve specific and limited
objectives on each flight.

2. Develop new hardware. with
characteristics to meet the
1975 objectives, and make
significant progress toward
the long term aims.

3. Develop new hardware speci-.
fically designed to fulfill
one of the aims to the ex-
clusion of others.

1. Small Earth Orbital Srace
Laboratory, whick may also
serve as element of the ©
resupply vehicle. and Saturn
1B Yaunch vehicle.

2. Same as I, except with Titan
111 M Jaunch vehicle.

3. large Earth Ordital Space
Laboratory. launcnes by two-
stage Saturn V decivative. and
s.bseguently s.ooorted by
different logistics spacecraft
ang launch vehicle.

Sheuld Phase C program defini-
tion activity for the EOSL and
associated experiments be
initiated in F¥707 f “yes®,
which of the following to be

. considered as program re-

quirements:

a. Use of Saturn ¥ or Saturn
V derivatives?

b. With Saturn ¥ launch
vehicle. use of Saturn 18/
QCSM or Titan 111%/Gemini
vs. new. larger spacecraft
as the basis for the
logistics vehicle?

c. Artificial gravity system?

d. Space rescue capability?

TS (MILLIONS OF DOLLARS BY FISCAL YEAR)

OPTION 1 OPTION 11 OPTION I
174 || 1970 | 1971 | 1972 | 1973 {19 || 1970 | 1971 { 1972 | 4973 | 197w [} 1970 | 1971 | 1972 {1973 | 9T
13| 85| we| ug 13] 8| 109] u9
iz ] 150 ] 03| s 3] 67| no} ne
85| 83} 100
{0GRAN 2] 89| 2220 203
ousF 53} 85| 270
5 Kot us| 102 | 159 276 4s | 102 159l 276
u [ 164 | 353 300 §§ o164 i 3531 300
10 108} 82| 184 138 10 orj w5 1681 136 0 o | ws| 168| 13
8] = 10 6| 76
28 28 28
38 | 23u | wn | 702 g0l 38| 153§ 581 | 872 | 87 381 166 | 563| 905 | w7
38 | 23 | wn | 702| 801 38| 153| 581 | 72| 87 38| 166 | s6aj 905 | w7

SCHEDULE (BY

CALENDAR

YEAR)

w@n

- T



Table 2-1.2 '

Lunar




LUNAR EXPLORAT: .

GoALS OBECTINES
To explore the Moon, concurrently . . Lo . —
extending our space f1ight teche 1. Accomplish the manned lunar landing mission. $ e
nology and operational capability By the mid-1970's: el
in order to: ) . he ional setti bsurf . [ T P
I. Advance our under standing of 2. Investigate the form, regional setting and subsurface nah_re of major lunar swrface e,
the origin and evolution of features and study regional probleams by landings at key sites and by extended
the solar system. 0 traverses over the surface. v
" 1
2. 5ﬁ;°:;: ;?:";:9'3"’{""'2 "‘t’::' 3. Completely characterize the samples collected at each site and during each traverse e a’: h
Moon system. y e tar by detailed analysis on Earth, including rock identification, chemical coowosi- v
3. Increase our understanding of tion and age dating. tL
t . . .
pe dynamic processes tha? 4. Determine the gross internal structure and processes. ephemeris. and rass distridu-
shape the Earth and its en- . 4 : 4
vironment . tion by measuring seismic activity, heat flow, and librations with emciaced in-
N :g;:rease our understanding of strumentation. -
origin of life, Lo .
S. Study ,‘g" his ;h:sial ical 5. Survey and measure the lunar surface from orbit about the Moon. tying togetter
and psychological respzﬁm to studies and traverses into a regional framework. providing detailed infersation
the space environment, his for science plaming of surface missions, obtaining lunar-wide control of surface
ﬁqpa&;(ld;gs”g ’5““1'“9""' positions and profite and measuring the gravitational field and local variations.
is potential to function on
another planet. 6. Investigate the funar eavironment. the interaction of the Moon with the solar wind,
6. Develop our space flight tech- associated magnetic fields, atmospheric components resulting from neutralizes sclar
2:1 lirl.‘ﬂiam! operational wind, micrometeorite flux, and impact effects, by long-term monitoring on the lunar
Pa tha:s-‘:?la:;;f:nggg surface and in orbit. .
Kation to advance to increas- 7- Determi i i i H i i i "
ingl 2 & - Oetermine biomedical and behavioral performance including physiologica) responses
;:2 {n":?uc!”e and chal and aptitudes. post-mission adaption, and increments by which manned mission
ging missions, " . N
7. Determine the potential of the duration can be increased. Study man-machine relationships includirg sensor
lunar environment for support- operation, discrimination, data selection and evaluation, manual control, main-
ing expgrlmegts irla astronomy, tenance and repair, assembly and set-up, and mobility operations on the lurar
research, and applications. surface.
8. Evaluate the natural resources
the Moon.
.

" LUNAR EXPLORATION RESOURCES REC

BASELINE s i3
1970 | 1971 | 1972 | 1873 | 1974 {{ 1970 | 1974 i £372 | 1972
BASEL INE - S 5 5 5 5
SC1. & PROJ. OEF. : H 10 10 x
PHASE -C - ] 2
EXTENDED APOLLO NOTE: OMSF COMMOM NOT S4OwM 92 220 n7 75,
OUAL MISSIONS
LUNAR PAYLOAD MODULE
- AUTO. ORBITER
AUTO. SURF. YEMW.
PARTICLE & FLDS SAT.
ABOVE BASELIRE 10 pE] 27 Pis
TOTAL PROGRAM ) S 5 S 5 5 103 P 132 12

LA

UNC

PLANNING
i

POST APOLLO

EXTENDED APOLLO

DUAL MISSION

LUNAR PAYLOAD MOD.

. AUTO. ORBITER '

AUTO. SURF VEH.
PARTICLE & FLDS. SAT.




TABLE 2-1.2

{ON (PM DATED AUGUST 30, 1968)

PROGRAM STRATEGIES

ALTERNATIYE PROJECTS/MISSIONS

1SSLES

sue a¥slity to conduct eanned observations and experiments on the tunar
1dtend investigations beyond the immediate vicinity of the landing site.

soration to regional problems with the capability of supporting
profiles, atmospheric components, samole collection, and deployment of
stations along traverses.

s face rendezvous capability. Expand manned landing capability to a
et portion of the Yunar surface.

ate techniques necessary to make man independent of Earth consumables
s-gction of water, hydrogen and oxygen from lunar rocks) and use of lunar
v for construction and protection. Study the effect of lunar environment
smentation and the suitability of the Junar surface (thermally and

ally) for an astronomy observatory and research laboratory.

b, Accomolish several lunar

tandings and then pause for
an undetermined period te
assess the results before
selecting the following
program.

Continve lunar exploration
with improved Apollo systems
and/or new systems,

1. Apollo and Post-Apolle
ALsep °

2. Extended Apollo
Extended Lunar Module
Advanced ALSEP
Lunar Flying Unit
CSM Subsatellite

3. Advanced Orbiter

Y. Automated Surface Vehicle
Advanced Surveyor-type
Titan 111/Centaur or Saturn
18/Centaur

5. Dual Launch
Lunar Payload Modute
Extended Lunar Module
Lunar Flying unit
Dual Mode Rover

6. Site Revisit
Extended Apollo
Lunar Payload Module

What Junar exploration program
should be undertaken after the
first manned landing(s)?

QUIREMENTS (MILLIONS OF DOLLARS BY FISCAL YEAR)

PLAN 3A PLAK 38 PLAN 3C PLAN 3D
—
17w || 1970 | 1971 | 1972 | 1973 | 197w §| 1970 [ 1971 § 1972 {1973 | 1974 {| 1970 | 1971 | 1972 | 1973 | v97u [| 1970 | 1970 | 1972 | 1973 | 197w
—_
38 15 11 15 43 43 i5 15 i5 43 43 5 13 5 43 43 15 15 15 43 43
8 4 3 2 L3 H i
63 S0 | 209 | lue 83 58 92| 220} 117 70 7 92 | 220 Hr 76 63
| 181 | 212 | 160
25 166} 246 | 180 26
6 .70 75 27 3 6 70 75 27 3
3% 165§ 247§ 182 108 36 165 | 247 182 108
1 8| I 7
10} 118} ¥59¢ 483 | 336 | 212 11 282 | 265 | 325 | 210 60 259 | 345 | 263 161 J43 | 396 | 378 | 299 | 133
106 £19 ] 464 | 48s | 3ui 217 It6 | 286 | 270 | 330 | 215 65 255 | 350 § 267 166 jug | 401 | 383 | 304 t 138
2 | 1 | 2 T T T
2 I I 2 ] 2 t ! 2
t
i ] )
2 2 H 2
2




Table 2-1.3
Planetary




GOALS

To increase our understanding
of:

The origin and evolution
of the solar system.

2. The origin and evolution
of life.

3. The dynamic processes that
shape the terrestrial en-
vironment.

Mars

3

8.
5.
6.

Conduct exobioloaical studies that

a. Search for and characterize Viving and fossil organisas.

b. Determine presence and characteristics of biogenic or abiogenic organi: we: -

c. Identify major characteristics of the surface environment particularls
distribution and thermal anomalies and variation with geographic pes e ~

d. If no life forms, why not?

e. Search for minor atmospheric constitutents of possible metabolic orign.

identify major characteristics of the atmosphere! composition, circulat
composition of clouds, interaction with polar caps.

Define topography, geologic composition, erosion, and weathering mechanisss.
Determine internal characteristics: mass distribution. presence of a core, =. -
Define solar/galactic flux interactions with the planet.

Determine surface features and rotational parameters of Phobos and Deimos.

Yenus

2.
3.
4.
S.
6.

Determine characteristics of the atmosphere: circulation, composition, dist- = -
composition of clouds.

Define the thermal ;ebime and sources of heat.

Define the topography and composition of surface and the atmospheric-surfice
Define internal mass distribution, gross figure, and shape of planet.
Define interaction of solar wind with atmosphere.

Determine biological potential of environment and presence of organic melsz. ¢
high surface elevations. and in the polar regions.

Mercury

1.
2.
3.
4.

Define composition, geologic structure, and temperature variation of surface.
Study body characteristics: mass distribution and presence of a core.
Define interaction with solar wind: existence of a magnetic field.

Determine presence and covnr;osition of an atmosphere or jonosphere and sustai- -:

RESOURCES

BASELINE (1970 RUNOUT} $100M BALANCED OPTION $1006 wais 15

1870 | 1871 | 1972 | 1973 | 174 {| 1970 | 1970 | 1972 | 1975 { 1974 |} 1970 | 15~ H

SR & T, ADV. STUD, EX0BIO, ETC.
DATA ANAL., MARINER REACQUISTION
MARS MARINER '69
MARINER-VENUS '67
PIONEER F & 6 '73
MARS MARINER '72, '73
MARS '73 PLAN. EXPL.
MARS 73 MARINER ORB.
MARS '73 ORB/RGH LAND.
MARS '75 PLANET EXPL.
MARS '75 ORB/RGH LWDR
MARS '75 ORB/MIN. SFT. LND,
MARS '77 ORB/RGH LNDR

MARS '77 ORB/MIN. SFT. LND.
MARS '77 ORB/MED. SFT. LND.
MARS '77 MED. SFT. LKOR
VENUS '70 PION. E. ORB.
VENUS 72 PLAN. EXPL.
VENUS '73 PLAN. EXPL.
VENUS 173 F/B + PRBS

VENUS '75 PLAN. EXPL.
VENUS '75 F/B +.PRBS

VENUS '75 F/B + BYS

VENUS '75 ORB/RGH LNDR
YENUS '76 MARINER

MERCURY '73 MAR. VEN. S/8
MERCURY '75 MAR. VEN. F/8
JUP. F/B TO 10 AU, 'TH

WP. '77/78 GND TR.

COMET ENCKE F/B, 'T4

COMET D'ARREST F/B, '76
ASTEROID YESTA F/8, '74
ASTEROID CERES F/B, '76
ABOVE BASELINE

TOTAL PROGRAM

20 [ 20| 20 20| 20 s| s s| 71 7 8] =
2 24 2| 20 2
4 4, -4
1 -1 -1 .
wtow || 9| 3 ! ‘
53 | 3 3

13
30 69 § 1t 70 20 =30 | <69 |-111 | -70 | -20 <30 | -€3 -

. s w
5 !
e s 7} 2 :
6 201 7| 9 30

s 3

6| 7] ¥

9

-6 42 | -53 | -9 73 <25 | -7 S
122 134 151 | 99 had 106 92 99 ] 90 inr 97 97

MARS MARINER. ‘71

MARS '73 PLAN, EXPL,
MARS '73 MARIRER ORB.
MARS '73 ORB/RGH LNDR.
VENUS '70 PIOK. E. ORS.
VENUS '72 PLAN. EXPL.
VENUS '73 PLAK. EXPL.
VENUS "73 F/8 + PRBS
MERCURY '73 MAR, VEN. $/B
PIONEER F § G '72, '73
WP, F/B TO (0 AU, ‘M
COMET ENCKE F/B '74
ASTERDID VESTA £/8 'y




TABLE 2-1.3
\NETARY EXPLORATION (PM SEPT. 3, 1968) : ‘ . -

O0BJECTIVES PROGRAM STRATEGIES ALTERNATIVE PROJECTS/MISSIONS 1SSUES
=
Jupiter ). Balanced Strategy - Mars * 1. What srca'd be the strat-
Perform systematic ex- (c) 1971 Mariner Orbiter egy fcr tre Nation's plan-
|. Determine the energy balance. ploration of all the planets {c) 1973-75 Explorer Orbiter etary arsgram?
and solar system bodies with 1973 Mar iner Orbiter
2. Define field and RF radiation sources. a balanced emphasis among all 1973-77 Ocbiter /Hard 2. At what rate ($ level)
. phases of planetary science Lander should tuis program be
son, 3. Define solar/galactic interactions. including exobiology. 1975-77 Soft Landers conductag?
. 4. Determine nature of ‘the interior and the origin of the magnetic field. 2. Mars Emohasis = Yenus
. Place strona emphasis on 1970 Pioneer E Orbiter
n and 5, Determine the composition and physical state of the atmosphere and its aerosols. Mars exploration, emphasizing {c) 1972-75 Explorer Orbiters
exobiological objectives. 1972, 73 75 Mariner
6. Define the dynamical processes of the atmosphere. Fiyby/Atmospher ic Probes
1975 Mariner Orbiter/Hard
7. Study the composition and determine the origin of the red spot. Lander
activity, 1976 Mariner Orbiter
8. Study the nature of the satellites: atmospheres, surfaces, densities.
Jupiter
Outer Planets 1972; 73 Pioneer F & G
Flyby
!. Determine composition and structure of the planets and their atmospheres. 1974 Fiyby
and .2. Study the nature of the satellites. Mercury
1973, 75 Mariner Flyby
3. Define magnetic fields, radiation belts, and solar wind/galactic flux (Via Venus)
interactions. .
i outer Planets {including Jupiter)
tion. 4., Study the rings of Saturn. 1977, 78 Grand Tour
Comets and Asteroids
Comets
‘tmosphere, . Study composition and physical state of typical comets. 1974 Encke Flyby
1976 D'Arrest Flyby
2. Interaction between solar wind and comets.
. Asteroids
3. Study cometary dynamics and particle and gas release from the nucleus. 1978 Vesta Flyby

1976 Ceres Flyby
4. Define distribution of matter in the asteroid belt.
(c) common to all opticns

Manisms. 5, Study surface features, densities. and rotation periods of typical asteroids.

EQUIREMENTS (MILLIONS OF DOLLARS BY FISCAL YEAR)

SIS OPTION $200M BALANCED OPTION $200M MARS EMPHASIS OPTION $350M BALAKCED OPTIiON $350M MARS EMPHASIS OPTION PHASED OPTION 3500M OPTION
va73 | 1oms |t 1970 | 1971 [ o7z 1873 [ 1974 || 1970 { 1971 | 1972 | 1973 | 1a7u |} 1o70 [ 1971 | w972 [ 1973 | ro7u || 1970 | vo1 | 1s72 {1973 | 197w {] 1970 | 1971 1972 1973 | 974 |} 1970 | 2T 1972 § 1973 | 1974
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Astronomy




S AT Sy SRR

ASTRC

GOALS

oy

To understand the origin, evotu-
tion, present structure, and
physical processes taking place
in the golar system, stellar Sys-
tem, and“the universe by com-
picmenting Earth-based observa-
tions with observations from
space.

1969

Map the sky in the ultraviolet and determire stellar energy distributions and emis-
sion line intensities of diffuse nebulae.

2. Make moderate resolution (28) ultraviolet spectrophotometr ic measurements {1000-3500 §
of major classes of stars ani the planets.

3. Map the galaxy with low-resolution at frequencies between 0.05 and 10 Miz. Monitor
burst radiation from Jupiter and the Sun.

1970

I, Map the sky in the X-ray wavelength between 0.I% and 10R. Monitor the brightness
changes in the brighter sources.

2. Obtain high-resolution ultraviolet spectra of hot stars and the brighter planets,

1871

I. Make observations of transient activity near solar maximum with a spatial resolu-
tion of 5 arc seconds.

2. Obtain preliminary data on man's capability to operate sophisticated astronomical
instruments in space.

3. Make gamma ray maps of the sky (energies above 50 MeV): determine the size and
shape of the galactic center source. o

%." Obtain high dispersion spectra (1000-3500 A ) of Venus; Mars, Jupiter, and Saturn.

1972

I. Map the sky in the X-ray frequencies (0.01-40 ;) with a position accuracy of
510 arc seconds for the brighter sources: map the Virgo cluster of galaxies for
evidence of extra-galactic X-rays.

2. Perform synoptic observations of the solar corona between |.5-6 solar radii.

3. Make a sky survey in the X-ray (0.1-200 A) and ultraviolet (1000-3000 A} wave lengths.

4. Obtain moderate resolution UV spectra of a variety of stars.

RESOURCES REQUF'

t970 | 137
SOUNDING ROCKETS 10 z
EXPLORERS 7 T
0s0 10 5
040 - 27 ¢
OWSE
KI-ENERGY ATM (8B)
AIRPLANE 08S.
SRET, DATA ANALYSIS & ADV. STUDIES to =
LAUNCH YEHICLES it H
. STELLAR ATM
. ’ STELLAR ASTRA
. RADIO ASTRONOMY

ABOVE BASELINE
PROGRAM TOTAL 7% =

SOUNDING ROCKETS
EXPLORERS I '
0s0 ot

OAQ
ATRPLANE OBSERVATORY

# KOTE: ATM & OWSE FLIGHTS SHOWN
AS PART OF EMSF SCHEOULE




TABLE 2-1.4
NOMY (PM DATED AUGUST 23, 1968)

13

PROGRAM STRATEGIES ALTERMATIVE PROJCTS/MISSIONS 15SUES
1972-1975 - I. Continve present automated Airplane Quservatory WOKE 1DEKT IF IED
1. Make an infrared sky survey to obtain low-dispersion (several hundred Angstroms) missions. conduct ATH-A

2.

9.
10.

spectrophotometric data of the planets and infrared objects in the wavelengths

between 2, and | m.

Make 2 sky map in the hard X-ray/soft gamma ray regime (energies of | KeV to | MevV).
Obtain moderate resolution (10*s of Angstrams) spectra of hot stars and other

objects in the UV.

Obtain high resolution (0.]:) W spectrophotometric data for bright stars and
planets and moderate resolution (10's of Angstroms} data for faint objects of

special interest.

Obtain solar minimum and quiescent solar data on the WY and X-ray spectra from =
selected small solar regions, X-ray polarization effects, and the morphology of
solar flares, sunspots, and coronal streamers.
Determine the size and structure of Sco X-I, the Crab Nebula, and selected bright
X-ray objects to assist in determining the physical processes causing this

radiation;

search for and study Pine radiation in superngva remnants.

Make detailed observations of the sun in the 1500-10000 A range as the new solar

cycle begins.

Make observations from the near-infrared to millimeter wavelengths of planetary
almospheres, proto-stars, quasars, the sun, and selected comets utilizing an
aircraft-mounted 36" telescope at altitudes in excess of 40,000 feet.

Operate an orbiting one-meter aperture diffraction-limited telescope.

Conduct manned astronomical observations.

mission,

Continue present automated

missions with imrovements;
conduct ATM-A mission: con-
duct Follow-on ATM missions.

Continve present automated
missions with imorovements:
conduct ATH-A mission; con-
duct a vigorous, diversified
manned observatory program
beginning in 1975,

Sounding Rockets
Explorers {e.q., RAE, S4S)
S0

Helios

040

EOSL erper iments

ASTRA

Solar ATH

Stellar ATR

High Energy ATH
Manned Radio Astronomy
KASO

REMENTS

(MILLIONS OF DOLLARS BY FISCAL YEAR)

BASELINE : ALTERNATIVE | ALTERNATIVE 2 ALTERNATIVE 3
1972 | 1973 1197 || 1970 | 1971 | to72 | 1973 | 197 {{ 1970 | 1978 | 1972 | 1973 | 197w j| 1970 | 1878 1 1972 [ 1973 | i97u
ol w] 10 ] 3 1 3 t 2
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GOALS

OBJECTIVES

T

SPACE PHYSICS (PM

To explore new regions of
space to increase our under-
standing of the nature and
evolution of the solar system
and the universe,

To define the space environ-
ment and assess the hazards
to space systems and men.

To obtain a detailed under-
standing of the physical
interactions and dynamic
processes which control the
Earth's space environment,

To exploit space as a
laboratory for exper iments
not feasible on Earth,

Explore interplanetary space in to 0.3 AU from the Sun and out to the orbit of

Jupiter ,

Extend

ilable data on the space environment near Earth and initiate data
acquisition between 0.3 and 5 AU from the Sun.

Investigate specific phenomena-to obtain a detailed understanding of the
physical interactions and dynamic processes that control Earth's space

environment.

a. Thermospheric aeronomy
b. lonospheric photochemistry and dynamics.

c. Formation and decay of radiation belt particles.

d. Magnetospheric convection, plasmapause.

e, Solar wind interactions with Earth's environment.

f. Aurorae and airglow.
9. Cosamic dust influx.

K. Pertore pelecte:

..
b,
[

Tests ¢f oo
Sracecratt
braeityt e
Cigh ¢~ g
$tody of 2.

RESOURCES

REQUIREMENTS {

BASELINE REGROUPED AT
TQ PM CATEGCR %S

1970 | 1971 | 1972 | 1973 | o
ART/SRT/SOUND ROCKETS X3 () B ) x
EARTH ENVIRON. 2] 2 §| 2
INTERPLARETARY 7| s 2 [
SPACE LAB
Wy of % 3
ABOVE BASEL INE

. ' TOTAL PROGRAM 62| wsf 3] 27| =2

MOTE: The baseline has been re-

grouped according to PM
categories. Sounding rockets,
ART & SRT have been combined
to compare with the PM
Category "Program Support".

PLANNING LAU

0Go

(L

ATMOS. EXPL.
CLUSTER

SIS

35S
METEOROID

COOPERATIVES
PIONEER
SUNBLAZER
SOLAR PROBE
ASTEROID PROBE

PLANETARY CRUISE
SPACE W

i i
3
' 2 2




TABLE 2-1.5

s (PM DATED AUGUST 30, 1968)

PROGRAM STRATEGIES

ALTERNATIVE PROJECTS/MISSIONS

ISSUES

‘orm selected investigations using space as a laboratory.

Tests of general relativity.

Spacecraft external environment observations.
éravity-free behavior of tiguids, solids, and gases.
Righ energy physics exper iments

Study of large scale plasmas.

2

Conduct a balanced program
with some effort directed
toward all goals in the next
few years.

Concentrate efforl toward
same of the goals while
dropping all effort toward
at least one gaal,

e {x-1)

AE (c-0)

1515

i

ASTEROID PROBE
METEOROID SATELLITE
PHYSICS LAB. EXPERIMENTS
UNIVERSITY SATELLITES
SOLAR PROBE

SUNBLAZER

PIONEERS (W, 1...)
RELATIVITY SATELLITE
EOSL EXPER IMENTS
COOPERAT IVE SATELLITES
CLUSTER SATELLITE

PLANETARY CRU1SE MODE
EXPER IMENTS

KONE IDENTIFIED.

NTS (MILLIONS OF DOLLARS BY FISCAL YEAR)

AFCORDING PROGRAM ALTERNATIVE | PROGRAM ALTERNATIVE 2 PROGRAM ALTERMATIVE 3
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8| 62) 123) 156 | 171 18] 3§ 6] 77| 719 12 2| a| 3| 38
i 90| 18] 58| 183 | 4% 8t{ 81| 102 1o4] 108 n| 67| 67| 62) 63
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Table 2-1.6
Biology




n - Sweep the biclogical effesty cf wegntlessness ot Zarth orbit or 4 Arsioiop .
biological knowledge by using 8 A0109y, and Beagvior of variows wraanises.
- space flight as a research tool.

2. Sorvey the effect on bior'ytoms of ranoval frow farth periodicitirs.

3. Sorvey the biological effects of weigrtlessness conbined with cort-yi ‘ed
raZiation in farth ordet,

; . GOALS ) LR
5 To 9ain new fundamentsl ]

A | ' B RESOURCES REQU

BASEL 1% H Pus s

1970 | 1971 | 1972 { 1973 I97J11r F3 14970 | 15 973 | 1en

SRAT
BIOSATELLITE (AF)
FOLLOW-O0M BIOSAT. 1
BIOPIONEER '
IUPROVED B10SAT.
BIOEXPLORER -

) ADVANCED BIOSAT.

810-A {PRIMATES)

. - 810-C (MICR0BI0.)

’ BIO-D (SMALL ANIMALS)
B10-E (PLANTS)

BI0-F {INVERTEBRATES)

. c. EYP. DEF.

) EXP. INT. & S/C. MOD.
ABOVE BASELINE, BASIC 2
ABOVE BASELINE, SUPPLEMENT 3

8o
w
5
1
™

wa
wln
Vi

OPTHONAL

-

“ToTAL BASIC PRGRM. 40 39 ol 15 7 2
TOTAL PRGRM. WITH SUPPL, 17

BIOSATELLITE {C-F) 1 i [l
FOLLOW-ON BIOSAT, !
BIOP IONEER [
IMPROVED BIOSAT. ’
BIO EXPLORER

ADVANCED BIOSAT.
B10-E {PLANTS)
. BIO-F (INVERTEBRATES)
. ?




TABLE 2-1.6
E BIOLOGY (PM DATED SEPT 3, 19

68}

VES

PROGRAN STRATEGIES

ALTERRATIVE PROKCTS/MISSIONS

FSSUES

LN
radiation on selected biological organisms.

space radiation, and removal from Earth periodicities.

Survey the biological effects of high energy, heavy particle. and cosmic

Study the mechanisms of response and adaption of organisms to weightlessness,

w

——

. Wake 3% oad survey of bio-

logical effects of the space
enviconment ona wide variety
of species to discover the
#o3t 1moortant and promising
areas for more intensive
future investigations.

. Deemphasize broad survey. ang

concentrate on intensive in-
vestigations of a few organ-
is?s and biological systems
selected a priors by the best
scientific judgment.

. Sieultaneously carry out

lisited survey studies and
selected intensive investiga-
tions of biological systems.

Concentrate on species and
Giologica) systems selected
to provide fundamental data
related to sanned space
flight,

I. Follow-0n Biosatellte.
2. imoroved Biosatellite.
3. Advaxced Biosatellte.
Y. Biooioneer.
5. Biocesplorer.

6. Biotechnology Ladoratory.

a. What manned space flight
opportunities and capa-
bilities will be available
to space biology experi-
ments?

What rationale should guide
the selection of experi-
ments for the manned
program?

2. What new starts will be ime
plemented in FY707

EQUIREMENTS (MILLIONS OF DOLLARS BY FISCAL YEAR)

PLAN B PLAN C PLAN 0 PLAN E PiAK 8
1om |l 1970 [ vo7r | 972 | 1973 | 197y |} 1970 | 1971 | 1972 | 1973 | 197w |} 1970 | 1974 |9727 1973 | 197¢ 1} 1970 | 1974 mﬂ 1923 | 1aza fl 1970 | 1974 | 1872 | 1973 | 1974
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Aircraft Technology




AIRCRAFT TEC K

2 GOALS . OBJECTIVES
1. To expand fundamental Advanced Research®
knowledge important to
advances in atmospheric 1. Apply modern analytical and experimental techniques to achieve increased quantitative Supoor ¢
. flight through analysis analysis of older aeronautica! sciences {aerodynamics, propulsion, loads and T
and exper iment. structwes, materials). b Gemee o
AL )
2. To demonstrate, to the 2. Develop research programs in the newer sciences (avionics, human factors, f1ight arrem
degree necessary to estab- dynamics, operational ewironment) of importance to the advancement of aeronautics.
lish confidence, the 2. /s
transtation of fundamental e
knowledge into practical
soltutions for military and 3. Subser
civil air transpo-t problems. . pras--
LR
of sz
5. Hypmoo
L 2
*The PM lists numerous specific examples of investigations to be undertake~

RESOURCES REQUIREMEN

BASELiNE

1970 | 1971 | 1872

ART/SRT Wi 4o %0
GENERAL AVIATION 2 2 2
¥iSTOL AIRCRAFT 8 8 8
SUBSONIC AIRCRAFT 25| 21 3
SUPERSONIC AIRCRAFT 16| 16 6
HYPERSONIC AIRCRAFT 7 6 6

AIR TRAFFIC CONTROL

ABOVE BASELINE
TOTAL PROGRAM 98 L) 76




TABLE 2-1.7

INOLOGY (PM DATED SEPT 3, 1968)

PROGRAM STRATEGIES

ALTERMATIVE PROJECTS/MISSIONS

155U

19 Technology®

al Aviation - Conduct research on those basic sciences of particular
tance to this class of aircraft emphasizing those features leading to
wm safety through ease of operation by relatively untrained personnel.

L Aircraft - Resolve those problems which have prevented exploitation
vil and mititary aviation of the full potential of ¥/STOL aircraft.

nic Jet Aircraft - Continue research enabling solution to problems
mting full exploitation of this major transportation mode.

sonic Aircraft - Conduct research enabling realization of national goals
ife, efficient, supersonic cruise flight for military and civi) aircraft.

'sonic Aircraft - Continue research directed toward determining the
ticality of sustained flight at hypersonic speeds {(Mach 6-12).

1 in support of the more general ob jectives.

Leve) of effort at three funding
levels corresponding to:

1. Projection of FY§9, but not
incorporating MASA-initiated
proof-of-concept.

jad

Full support of advanced
research with high-value
proof-of-concept as now
identifiable.

3. Same as Z plus major attack
on Air Traffic Control
problem.

Numerous projects are described
in the PM. but the projects
associated with the program
options are not explicitly
identified.

Should the government
accelerate continved advances
in air transport and strongly
guide the direction of these
advances for national

benef its?

To what extent should the
government initiate and con-
duct proof-of-concept?

Should NASA initiate an Air
Traffic Control program?

NTS (MILLIONS OF DOLLARS BY FISCAL YEAR)

PLAN | PLAN 2 PLAN 3
173 Jisme || 1870 | ao7e § 1972 | 1973 { 1974 | 1970 | 1971 | 1972 | 1973 | tomu || 1970 | FS71 | 1972 | 1973 | 1974
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Table 2-1.8
Space Technology




ADVANCED SPACE TECHNO

GOALS 0BECTIvES
« Yo provide a technotogical . Conduct research on the problems of space flight to increase our capabitity to explore 2. N
base for advanced systems and utilize space. R oy hahaniied
and missions, thus providing 2. Determination of natural and’ induced environments resulting from flight through
increased flexidility in the atmosohere, in space, and upon reentry. Determination of structural ability to 1.

accomplishing such missions
and improving the economy
and effectiveness of space
systems and operations.

To assist in solving de«
velopment and operating
problems and improving the
performance and economy of
existing systems,

To advance national engineer-
ing capability and promote
the application of space
technology to other
activities.

. . . . . """‘Ol"i"
withstand these loads and provide protection against these environments.
b. Research on chemical and nuclear propylsion systems to increase performance. [ R
reliability, and life and reduce weight, volume, and cost.
¢. Research on chemical, solar, and nuclear space power systems to increase perfor.
mance, reliability, life, and operating versatilily and to decrease weight, volume,
and cost.
d. Rescarch on huwan performance to assure man's ability to live and perform effectively
in space.

L ZUNE SN

"e. Research on life support, protection from the environment of space, and machine

assistance systems for missions of increasing comolexity and duration,

f. Research to imorove electronics systems.

9. Research in the physical sciences basic to space flight with emphasis on materials
sciences, fluid physics, electrophysics and applied mathematics,

RESOURCES REQUIREMENTS (M

Ba

o

1970 41971 | 1572

SPACE VEHICLES
ART/SRT

——re

o

7|
SMALL FLY. PROJ. H
SCOUT REENTRY
LIFTING BOOY
INTER. METEOR, PROBE
RADIO TELESCOPE YECH.
CHEMICAL PROPULSION
ART/SRT 7 27 nt | o
LOW COST IST STG.
CHEM. RKT. EXP. ENG.
HIGH PERF. $/C PROP. .
RUCLEAR ROCKETS
SRT o wl wf 1| 10
NRDS

: - KERVA TECH. 5 :

. NERVA DEV.

SPACE POWER & ELEC. PROP.
ART/SRT

SNAP-8

SERT 2

ADY. SOLAR ELEC. FLT. ,
HUMAN FACTORS

ART/SRT 5] 15 5] 18

SMALL FLT. PROJ. 2 2 2 H
ELECTRONIC SYSTENS

ART/SRY

&

3
3
3
L
- W

RAM
EARTH COY. HORIZ. MEAS,
OPTICAL TECH. TELESCOPE

BASIC RESEARCH

T/SRT :
LAUNCH YEHICLE -

ABOVE BASELINE -
TOTAL PROGRAM 1581 50| ts0| 56| 1%0




TABLE 2-1.8
NOLOGY (PM DATED SEPTEMBER 3, 1968)

PROGRAM STRATEGIES

ALTERMATIVE PROJECTS/MISSIONS

echnology for an economical transportation system for round trips to Earth

pacecraft technology for Earth orbital, lunar, and planetary missions.

. wuclear rocket engine suitable for flight.

General strategy includes:

Selection of technology elements
with greatest potential for new
capabilities, multiple applica-
tions, and cost savings in de-
velopment and operations.

2
[T
o]

Sos::c Yehicles

O Fhight Projects

Scout Rn:try e

Lifting

Interglanetary Meteoroid
Probe

Radio Telescope Technology

. & {hight type nuc lear rocket

At what tunding tevn) shogld
ART/SRT ot on vuat

Should devw limsent of

engine bo inilialeg?

Should develosmont of the
SNAP 8 be conlinued?

2. Chemical P i
Emphasizing technology elements Lar;;‘Sol'i:ozt’::‘ W, Should proof-ot vuniept tests
critical for the success of most Chemical Rocket Experimental of the low cost buaster be
important classes of missions. Engine initiated?
[APUTTIN Low Cost 1st Stage Proot 5. Should the 1nterplanetary
Maintaining competence of the of Concept * weteoroid produ proge am
research centers. High Ferformance S/C definition phase Lo initiated?
s . Propulsion
Specific strategies are expressed
as levels of effort: 3. l:;;;ar Rockets
1. Adopt Benchmark Tevel ($20 NERVA Technology
million in FY70) “ NERYA Development e
2. Optimize for rapid recovery ¥. Space Power and Electric -
fram FY69 level Propulsion
3. Hold FY70 at FY69 level. SNAP-8 .
SERT
Advanced Solar Electric
Flight
$. Human Factors Systems
Small Flight Projects
6. Electronics Systems
RAM
Earth Coverage Morizon
Heasurements
Optical Technology Telescope
7. Basic Research
LEVEL | LEVEL 11 LEVEL HI)
197 |1 1970 11971 | 1972 | 1973 } 197 [ 1970 | 1971 { 1972 | 1973 | ta7u [} 1970 | 1971 | 1972 | 1973 | 197w
k) 3 3 4 S L3 3 5 5 6 5 -t 3 4 4 5
2
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TAE

SPACE APPLICATIONS (P

GOALS

OBJECTIVES

To develop the space technology
and sensory techniques to meet
the needs and desires of a
society increasing in density,
sobility, and complexity, with
special attention to such areas
ast. ,

I, Protection from and ex-
ploitation of the
elerents.

2. Knowledge of and efficient
vse of Earth resources.

3. Accurate Earth reference
systea,

%. World-wide and national
communications.

5. Safe, economical, and swift,
transportation.

Meteorology

I, Develop technology to improve long range and short-term weather forecasting.

2. Support data gathering experiments such as Globa! Atmospheric Research Program {GARP).

3. Provide meteorological data for advanced aircraft and spacecraft design.

garth Resources Survey

|. Develop and demonstrate remote sensor technology applicable for Earth resources
survey from aircraft and spacecraft.

2. Determine the utility of satellite and aircraft systems.
3. Develop data processing and dissemination techniques.

4. Determine the economic benefits expected through attainment of disciplinary
ob jectives in agriculture oceanography, geography and cartography, geology and
hydrology.

Communications

t. Develop the technology to demonstrate small-terminal, multiple-access systems.

2. Develop and demonstrate the technology related to TV broadcasting and
distribution, -

w

Develop improved frequency utilization techniques.

4. Develop and demonstrate a space data relay capability.

Kavigat:cr gur Traftic I v

Vo At iy tee ol seit o0
Comtrve o 2700

I B O R A E

Do Travater of €%
frepeniey -

€ Dy g ot

d. b v

2. Provies arop et

L PO %

Fa ]

4h s

b Kogpgefiocom
freqomacy of ¢ ¢
L BRI
Suppar trng far ts

teraaty

bo Achime the object s
& [arts reterence 1
-t meegional

3. Measore tre v
o atatiory -

Obsery

elat e

N, Obtar setler owan.r-
rotat o rate.

5. Segin estadtipvent o
and simes.

RESOURCES REQUIREMENTS (M

BASELINE

1970

1974

1972 | 1973

1974

1979

TIROS M/TOS INPR.
NIMBUS A-F

METEQ. SNDNG. ROCKETS
ATS (&-6)

GEOS

INT'L APPL. SAT {IAS)
SRT/ADY. STUDIES
ERS - A/C

TIROS EXPER JMENTS,
SYNCH. MET. SAT.
WWN.

TIROS FOLLOW OM
NIMBUS G & M
NET ATS

L0 ALT. EQU, SAT
ERS LOM

1.8.E. (ERTS)
ATSHE Y

DRSS B
COMMUNITY T.V.
DIRECT T.¥.

ATS {K-M)

NAV. TRAF.
6£08-C

GEOS-D

AAP [EMSF

ABOVE BASEL INE
TOTAL_PROGRAM

124

109

Dww

'
wn

w
—mwnhoo e

»

(NI

PLANNING LAUN

CH

TIROS FOLLOW OK
W,

LO ALT. EQU. SAT,
ERTS

€RS LOM

1.5.E. (ERTS)
ATS (E-M)

DRSS

COMUNITY T,V

NAY TRAF
GE0S (C,0)




TABLE 2-1.9
ONS (PM DATED AUGUST 29, 1968)

PROGRAM STRATEGIES

ALTERNATIVE PROJECTS/MiSSIONS

wd Traffic Control

the ob jectives developed by the six-agency Joint Kavigation Sateflite

ee for aircraft navigation, traffic control aids and related communications:
ition accoracy of 2 nm for aircraft.

rsfer of digital data and voice between aircraft and ground via satellite at
quencies of UNF and higher.

ign of low-cost user collision avoidance aquipment.

ition accuracy of 1/2 nm for specialized aircraft.

ship oositioning capabilities:

wracy of | o for position determination by shore-based stations.

wacy of | am for commercial ships on world-wide basis: of | nm at a

wency of once every 10 minutes for search and rescue craft; of 2 nm at

sor intervals for ice-breaking vessels: as required for oceanographic ships
srting Earth Resources Survey Program.

the objeci%ves of the Nationa! Geodetic Satellite Program:

Lh reference systes based on location of widely separated control points with
mensional accuracy of ¢ 10 meters.

ined definition of Earth's gravitational field, establishing coefficients for
erical harmonigedavelopment through iSth order and degree.

rate the ut satellite altimeters for mapping the ocean surface with
racy of £ §

the relative Tocations of NASA tracking stations and some geophysical

tion stations with an accuracy of + | meter.

better weasurements of Earth tides, polar motion, Chandler wobble, and

n rate.

stablishoent of network of marine control points on the continental shelves
ves.

2,

3.

Place strong emghasis on
vtilizing essentially exist-
ing spacecraft systems for
development of sensor and
technique technotogy,

Conduct sensor and technique
development snd demonstra-
tion using new generation
spacecraft systems,

Use manned spacecraft as the
primary means,

FSSUES
P Wt L admatos of
Meteorology berl mects the S
b, Nimbus
2. Tiros H
. Synch enticn 1y reguirad for Lhe
3 sy;;ce‘vlo‘r;c::s Meteorological ng“ 3 oroermesd _;" “?'":
. (1 o

¥, Worlg Neather Watch R IR e
S. Meteorological ATS [N S fc”c»-tn
6. Low Altitude Equatorial <

Satellite

Earth Resources Survey

i.
2.

ERS Aircraft
RTS

Camunicahons

2.
a.
Y.

lvphcntms Technology
Satellites

Data Relay Sa!clllte Systes
Community TV

Direct Tv

Navigation and Traffic Control

Navigation and Traffic
Control Satellite System

Seo&esy

GEOS

"‘h' atey &utcn l-v—”-

nent

3. wcs altermate critersa w
itatirg Hiight prow:
shouly de veed 1~ place o( eco~

s Wemefats?

§. What shooig be the role of MASA
18 the (labal Atsospher ic Re-
s2arch Frogect orogras

S. What wel) be WASA's future role
10 Scaze Apdlizations RED and
prior 1o the irplementation of

t operationa] system by the user
agrocres? The 1968 Mational

6. To wnat extent sroulc NASA
reevaluste the funding of
back-up spacecraft to inscre
continuity of the prograa?

NTS (MILLIONS OF DOLLARS BY FISCAL YEAR)
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table Z=1.10-
Supporting Activities (T&DA)
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SUPPORTING ACTIVITIES (TRACKING =

of flight programs are
achieved.

tracking and data objectives 2.

—_—
GOALS 0BELT wey
1. To provide adequate facilities I. Increase operating efficiency. particularly at overseas stations. 1 e
and services to insure that

Lete
increase data acquisition capability for support of the planetary program.

RESOURCES REQUIREMENT

———

TRACKING & 2a~




TABLE 2-1.10

ING AND DATA ACQUISITION, PM DATED SEPTEMBER 11, 1968)

3

PAOGRAN STRATEGIES

ALTERNRTIVE PROXCTS/MISSIONS
—

ISSUES

s
sstellite System to support Earth orbital eissions.

sovise full time comunications capability in the form of a Data Relay

(Strategy 13 cevendent on
selected WASA mission model.)

irterim Data icl-y Satellite
Systen.

Tracking and Data Refay
Satelitte System.

1. Shou'd FY70 funds be approved
for a Phase B study of a
Data Relay Satellite System?

MENTS (MILLIONS OF DOLLARS BY FISCAL YEAR)

BASEL INE

1970 | 197t | 1972 | 1973 | 1974

TACKING & DATA ACQUISITION 298] 306 39| 326

326
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Table 2-2

Major Program Issues for

Extension of Manned Space Flight Capability Program

1. VWhat are the goals, objectives, technical approach, and rate of activity,
of earth orbital manned flight after the first AAP cluster, and what is
the relationship between various feasible funding levels, and progress
toward major national objectives?

Lunar Exploration Program

1. What program should be undertaken for lunér exploration after the first
manned lunar landing?

Planetary Exploration Program

1. What planetary program should the nation embark on?

Astronomy Program

1. What new space projects or extension of existing projecfs that will cost
over $15 million over the next 5 years should be considered for initiation
in FY70?

Space Physics Program

1. VWhat alternative project plans should be considered for Pioneer after
the planned 1973 launch, and what are the future objectives and how do
they relate to objectives of other projects? '

2. What are the scientific objectives to be pursued in space geophysics,

and what alternative projects should be considered in FY70 as replace-
ments for the OGO series, which will be completed in 1969?

Space Biology Program

1. VWhat unmanned flight projects should be initiated in FYT0?
2. What experiments are best conducted on manned spacecraft?

Aircraft Technology Program

1. Should the NASA Quiet Engine Project continue through fabrication and
testing of a demonstration engine?

2. Should NASA maintain the current pace of research on supersonic trans-
ports? .

3. What V/STOL proof-of-concept activities should be undertaken in support
of the Department of Defense and the Department of Transportation?
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L,

What projects should be initiated with the goél of improvihg the economy or
safety of subsonic jet transport operation?

Advanced Space Technology Program

Should Nerva I development proceed on the present plan or be deferred until
1975 or later?

Should work continue on low-cost booster technology?

Should the SNAP-8 program be extended through combined systems test?

Space Applications Program

5.

What combination of projects best meets the application program objectives?

Should development of an Earth resources research satellite be funded in the
FYT0 budget?

Which alternative criteria for initiating flight projects should be used in

place of economic benefits?

How would NASA develop the agency manpower base for an expanded applications
program?

‘What should be the role of NASA in the Global Atmospheric'Research Project?

Supporting Activities Program

1.

2.

Should NASA build a 210-foot deep space tracking and data acquisition dish
at Madrid, Spain?

What specific measures can be taken to hold down overseas operating costs
without impairing effectiveness?

‘ Special Launch Vehicle ~Group >

l.

- 1

During a period of prolonged austerity, how can the launch vehicle capa-
bilities needed for a vigorous future space exploration program be pre-
served?

What is the most economical way to meet Saturn IB class mission objectives?

What is the most economical way to meet Saturn V class mission require-
ments?

What is the most effective family of launch vehicles to satisfy unmanned
mission requirements? .

Would the availability of an intermediate class launch vehicle permit
more realistic mission planning?
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Chapter 3 .

PROGRAM CATEGORY INTERFACES

Introduction . ’

Extension of Manned Space Flight Program Capability
(EMSF) Interfaces

Lunar Exploration Program Interfaces

Planetary Exploration Program Interfaces

Astronomy Program Interfaces

Space Physics Program Interfaces

Space Biology Program Interfaces

Space Applications Program Interfaces

Interfaces by Common Elements
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Introduction

This chapter identifies overlaps, interfaces and common
elements between and among the various Program Categories.
Throughout the chapter these inter-Program relationships are
commonly referred to as "interfaces" and have been grouped into
three classifications:¥

Program - goals, objectives, program strategles,
alternative missions/projects, issues, resources and schedules.

- System - major elements of the flight ground test,
developmen®t, and operational support ‘systems. '

Missions - mission profiles, precursory mission
requirements, and requirements for flight support from other
programs.

The interfaces between each pair of Program Categories
are outlined in Figure 3.1 using abbreviated notation. Where
appropriate, the interfaces are described in greater detail in
Sections 3.1 through 3.7. The program elements which serve as
the basis for interfaces among more than two Program Categories
are identified in Section 3.8. All Program Categories except
Alrcraft Technology and Advanced Space Technology are included
in the compilation in Sections 3.1-3.8. The former is excluded
because no significant interface with other programs has been

¥It is desirable to include two additional classifications:
(1) Research and Technology and (2) Management. The Program
Memoranda generally do not provide sufficient information to
permit a meaningful identification of interfaces in these areas.
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The latter is omitted because if interfaces with

all programs in ways which are generally apparent from the
statement of program objectives. Greater detail on SRT projects

in the Program Memoranda would provide the basis for identification
of significant interfaces in the area of research and technology.

3-1

3.1.1

3.1.2

Extension of Manned Space Flight Capability Program
(EMSF) Interfaces

EMSEF -~ TLunar Exploration

Program

The programs have related goals and objectives in the
utilization of man for space exploration and in the
study of man and his capabilities in space flight.

EMSF utilizes manned space flight capability to pioneer,
discover, and answer important scientific, technologlcal
and applications questions. Lunar Exploration utilizes
manned space flight capability to explore the moon and
for sclence. Both programs develop manned space flight
technological capability on an expanding scale.

The issue raised by EMSF relative to selection of

the Saturn V as a launch vehicle cannot be resolved
independently of consideration of the Lunar Exploration
program.

The resources of the two programs are intimately
related in such areas as Mlssion Operations, Program
Support, and maintenance of the Saturn/Apollo opera-
tional capabilities.

Missions

The first segment of the Lunar Exploration mission
profile overlaps the EMSF mission profile. '

EMSF - Astronomy

Program

EMSF goals and objectives are aimed at use of manned
space flight capabllity to obtain answers to impor-
tant scientific questions and to operate and maintain
experiment systems. Astronomy strategies and projects
include the use of manned systems.

In the FY70-74 time frame approximately $500 million
for Astronomy experiments is incorporated into the
EMSF program.

3 N W 0w S S om lll‘ R By o & g TN = &0
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3.1.3

3.1.1"

Coordinated schedules are required for the manned
astronomy missions to assure successful lntegration
of experiments.

Missions

The Earth orbital mission profiles of Astronomy are
common with those of EMSF,., There is a combined mis-

~sion capability that is being contemplated by both

programs .

EMSF - Space Physlcs

Progfam

EMSF goals and objectives are aimed at use of manned
space flight capability to obtain answers to impor-
tant scientific questions and to operate and maintain
experiment systems. Space Physics has as a goal
assessing the hazards of the space environment to
spacecraft and men.

.Space Physics projects include the use of the Earth

Orbiting Space Laboratory as an experiments platform.

In the FY70-74 time frame_apprbximately $30 million
of Physics experiments is incorporated into the EMSF
program.

- Coordinated schedules are required for the manned

physics experiment missions to assure successful
experiment integration.

Missions

e

The mission profiles of Space Physics in the vicinity
of the Earth overlap those of EMSF,.

EMSF - Space Biology

Program

EMSF goals and objectives are aimed at use of manned
space flight capability to obtain answers to impor-
tant scientific questions and to operate and maintain

experiment systems. Space Blology seeks new fundamental
biological knowledge with special attention to continuing

space efforts.

Space Bilology has as an objective the survey of the
effects of weightlessness on living organisms, which
i1s related to the EMSF objective to study man's bio-
logical performance in space.
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- Space Biology considers an all-manned program alterp-
native, as well as several manned supplements to 51
automated program alternatives. %

+ Space Biology ralses issues on the use of manned ox
space flight for Space Biology experiments.

. In the FY70-7h time period approximately $30 million
of Space Blology experiments is incorporated into the
EMSF program,

+ Coordinated schedules are required for the manned
biological experiment missions to assure successful
‘ experiment integration.

Missions

- The Earth orbital mission profiles overlap.

« Space Biology provides precursory information on the
effects of the space environment, particularly weight-
lessness and radiation.

3.1.5 EMSF - Space Applications

- Program

- EMSF goals and objectives are aimed at demonstrating
the use of manned systems for conducting applications
experiments. . .

+ In the FY70-74 time frame approximately $70 million
of Space Applications experiments is incorporated
into the EMSF program.

+ Coordinated schedules are required for the manned
applications experiments to assure successful experi-
ment integration.

Missions

* The mission profiles of EMSF overlap those of Space
Applications for Earth Resources and possibly,
Meteorology missions.

3.1.6 EMSF - Supporting Activities (Tracking and Data
Acquisition)

Program‘

* The Tracking and Data Acquisition ‘sub-program is
¢onsidering a new data relay satellite system; which
would provide support to EMSF missions.

8
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A

Lunar Exploration Program Interfaces

'Lunar Exploration - Planetary Exploration

Program

Understanding the origin and evolution of the solar
system is a common goal.

Understanding the origin of life is a common goal.

Understandihg the dynamic processes that shape the
Earth environment is a common goal.

Studying the potential of man to function on another
planet is a goal of Lunar Exploration.

Lunar Exploration - Astronomy

Program

Understanding the origin and evolution of the solar
system is a common goal.

Lunar Exploration seeks to determine the potential
of the lunar environment for supporting astronomy
experiments.

Lunar Exploration - Space Physics

Program

Understanding the origin and evolution of the solar
system 1s a common goal,

Understanding the dynamic processes that shape the
Earth environment is a common goal.

Lunar Exploration has as a goal the assessment of
the Moon as a platform for space research.

pace Physics has as a goal the assessment of the
=3

hazards of the space environment to spacecraft and
men,

System

Lunar base and lunar orbiting spacecraft (e.g., lunar’
particle and fields satellite).

Missions

Mission profile in the vicinity of the moon.
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3.2.4 Lunar Exploration - Space Biology

Program

« One of the Space Biology strategies concentrates on
providing fundamental data related to manned spaee
flight.

Missions

+ Lunar mission profiles are suitable for Space Biology.

’ 3.2.5 Lunar Exploration - Supporting Activities (Tracking
. and Data Acquisition)

Program

-+ The Tracking and Data Acquisition sub-program has a
goal, "to provide adequate facilities and services to
insure that tracking and data objectives of flight
programs are achleved "

3.3 Planetary Exploration Program Interfaces

3.3.1 Planetary Exploration - Astronomy

Program L a
« Understanding the origin of the solar system is a
common goal.

" The programs have related objectives. Planetary
Exploration seeks to determine the composition of
Planetary atmospheres. Astronomy makes spectral
measurements of the planets in the ultra-violet
and infra-red frequencles to determine atmospheric
composition,

‘ 3.3.2 Planetary Exploration - Space Physics

*

Program

. Understanding the origin and evolution of the solar
system is a common goal.

* Understanding the dynamic processes that shape the
Earth environment is a common goal.

+ Space Physics has as a goal the assessment of the
hazards of the space environment to spacecraft.




Missions

« The mission profile is common to both programs,
- and combined missions are being studied.

3.3.3 Planetary Exploration - Space Applications

sttem

+ The sensors being developed by Space Applications
for Earth observations may be applicable to planetary

orbiters.
‘ 3.3.4 Planetary Exploration - Suppbrting Activities
(Tracking and Data Acquisition) . '

Program

. The Tracking and Data Acquisition sub-program has a
goal, "to provide adequate facilities and services
to insure that tracking and data objectives of the
flight programs are achieved."

« The Tracking and Data Acquisitioh sub-program has
an objective to increase data acquisition capability
in support of the Planetary Program.

3.4 Astronomy Program Interfaces

3.4.1 Astronomy - Space Physics

Program

* Understanding the origin and evolution of the solar
system 1s a common goal.

Missions

| « The Earth-orbiting mission profiles of the two programs
. overlap. : _

v

3.4.2 Astronomy - Space Biology

Missions

«+ The Earth-orbiting mission profiles of the two programs
overlap. ‘

3.4.3 Astronomy - Space Applications

Missions

« The mission proflles overlap.
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3.5

3.6

3.4.4

3.5.1

3.5.2

3.5.3

3.6.1

Astronomy - Supporting Activities (Tracking and
Data Acquisition)

Program

Tracking and Data Acquisition sub- -program has a goal,
"to provide adequate facilities and services to insure
that tracking and data objectives of the flight pro-
grams are achieved."

Space Physics Program Interfaces

Space Physics - Space Biology

Program'

The obJective of Space Physics to define the hazards
of the space environment is related to the objective
of" Space Blology to survey the effects of high energy,
heavy particle, and cosmic radiation on selected
blological organisms.

Missions
The mission profiles overlap.

Space Physics - Space Applications

Missions
Earth-orbiting mission profilés overlap.

Space Physics - Supporting Activities (Tracking
and Data Acgu151tion5

Program

The Tracking and Data Acquisition sub-program has
a goal, "to provide ,adequate facllities and services
to insure that tracking and data ocbjectives of the

flight programs are achieved."

QLT Ldin

Space Biology Program Interfaces

Space Bilology - Space Applications

Mission

- Earth-orbiting mission profiles overlap.

£33 8 & €0 &2 6 BN 3 50 B O om BED 6
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3.6.2

3.7
3.7.1

3.8

Space Biology - Supporting Activities (Tracking
and Data Acquisition

Program

The Tracking and Data Acquisition sub-program has

a goal, "to provide adequate facilities and

services to lnsure that tracking and data objectives
of the flight programs are achieved."

Space_ Applications Program Interfaces

Space Applications - Supporting Activities (Tracking
and Data Acquisition) .

Program

The Tracking and Data Acquisition sub-program has

a goal, "to provide adequate facilitles and services
to insure that the tracking and data objectives of
the flight programs are achieved."

The geodetic and communications objectives: of Space'

"Applications support those of Tracking and Data Ac-

quisition,

Interfaces by Common Elements .

This section identifies those elements which serve as

the basls for interfaces among more than two Program Categories.,
Such a compilation provides a partial basis for identifying omis-

3.8.1

sions, inconsistencies, and errors in the program documentation.

Program Interfaces

Goal/objective on utilization of man to obtain

answers to important scientific, technological and ap-
plications questions: EMSF, Lunar Exploration, Astronony,
Space Physics, Space Biology, Space Applications.

Goal/objective.on obtaining fundamental data applicable
to manned space flight: EMSF, Lunar Exploration, Space
Biology, Space Physics, '

Goal/objective on determination of hazards of the
space environment for spacecraft, man and living
organisms: EMSF, Lunar Exploratien, Planetary Ex-
ploration, Space Physics, Space Blology.
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* Goal/objective on understanding the Earth environment:
Lunar Exploration, Planetary Exploration,  Space Physlics.

« Goal/objective on understanding the solar system:
Lunar Exploration, Planetary Exploration, Astronomy, ,
Space Physics., :

3.8.2 System Interfaces

. Titan III launch vehicle or derivative: EMSF, Lunar
Exploration, Planetary.

+ Thor/Delta launch vehicle or derivative: Planetary
Exploration, Astronomy, Space Biology, Space Applica-
tinns, Space Physics. : ‘ '

. Atlas/Centaur launch vehicle: Planetary Exploration,
Astronomy, Space Biology, Space Applications.

« Lunar Base: Lunar Exploration, Astronomy, Space
Physics.

- ETR Launch Complexes 17A and B: Planetary Explora-
tion, Astronomy, Space Biology, Space Applications,
Space Physics.

« ETR Launch Complexes 36A and B: Planetary Explora-.
tion, Astronomy, Space Biology, Space Applications.

» ETR Launch Complexes 40, 41: EMSF, Lunar Exploration,
- Planetary Exploration. ) :

- STADAN: Astronomy, Space Physics, Space Biology,
Space Applications, Supporting Activities (T&DA).

« MSFN: EMSF, Lunar Exploration, Supporting Activities
(T&DA). ,

« DSN: Lunar Exploration, Planetary exploration,
Space Physics, Supporting Activities (T&DA).

+ NASCOMM: EMSF, Lunar Exploration, Planetary Explora-
tion, Space Physics, Space Biology, Space Applications,
Astronomy, Supporting Activities (T&DA).

. National Space Scilence Data Center: EMSF, Lunar
Exploration, Planetary Exploration, Space Physics,
Space Blology, Space Applications, Supporting
Activities (T&DA), Astronomy.
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Chapter 4

NASA_PROGRAM STRATEGIES

4.o Introduction

4,1 Agency Goals and Objectives
4,2 Program Strategies

b3 Analysis of Agency Strategies
4o Introduction

individually acceptable gas conceptual approaches for achieve-
ment of Agency goals and objectives, (2) collectively suitable
for the program synthesis brocess, and (3) generally compatible
with the programs being developed by the Program Category Working
Groups and with the annual Agency funding levels being considered

. by the Planning Steering Group, $3.5, $3.8 and $4.1 billion,

4,1 Agency Goals and Objectives

The national requirements which can be at least par-
tially fulfilled by aeronautical and Space activities within the
Scope of NASA's eénabling legislation are identified in Table 4o
The first three sets of requirements were derived from the
President's 1968 Budget Message to Congress; the fourth is con-
sidered implicit for any technologically-oriented society. The
Agency goals selected to guide the Agency in planning its con-
tribution toward the fulfillment of national requirements are
also shown in Table 4-1, matched with the requirements with which
they are associated. The Agency objectives are not defined in
this report. Selection of the FY70 Program as the culmination
of the activity in this planning cycle will in effect identify

the objectives to serve as the point of departure for the next
Planning cycle. )

4.2 Program Strategies

At the specified funding levels, the spectrum of op-
tions available in developing alternative Agency programs is
bounded by two major themes:

a. Emphasize the conquest of space through boid, imagina-
- tive projects which reflect the American pioneer spirit,
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enhance the national image and prestige, capture the
public imagination, and advance our national tech-
nological capability and

b. Emphasize the returns of space actlvity through
projects which can show direct benefits to the tax-
payer and to the people of the world; acquire scien-~
tific data useful not only for answering the major
scilentific questions of our times, but also for enabling
us to understand and control our environment, and ad-
vance our national technological capability.

Between these two extremes a balanced program can be
. formulated which would make steady, but perhaps unspectacular,
progress along a broad front toward all goals. The relative
position of the balanced program depends on the minimum effort
required to sustain each of the Program Categories supporting
the Agency goals. .

The foregoing discussion forms the basis for the
selection of three basic Agency strategies referred to as "Con-
quest of Space," "Balanced," and "Returns of Space Activity."
In Table 4-2 the characteristics of each are outlined and elab-

orated upon in terms of implementing strategies for the individual
-Program Categories.

b3 Analysis of Agency Strategies

Evaluation of the three strategies identified above
against the criteria specified in Section 4.0 yields the fol-
lowing results.

* Acceptability. All three are acceptable in that they
directly support or permit attainment of all the goals. While
they emphasize different aspects of space activity, none of
them precludes the attainment of any Agency goal. As the Agency
objectives are defined, 1t will probably be shown that their
achievement varies with strategy. But then, selection of a

‘strategy‘ at a gilven funding level is tantamount to a selection
of objectives. ’

* Sultability. The strategies generally offer competitive,
and comparable approaches. Af a gilven funding level considera-
tion of three programs ‘can be readily accommodated by manage-
ment. The increase to nine programs, resulting from three
funding levels, tends to make the,evaluation task difficult,
and it appears desirable to reduce~that'number, if possible,
through imposition of additional selection criteria.. It may. be
that a "conquest™ strategy at the $3.5 billion/year level and a

;g::urns" strategy at $4.1 billion/year are not entirely meaningful
ons, : .
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: * Compatibility. The program alternatives described
in the Program Memoranda generally are of sufficient scope to
permit the synthesis of Agency programs reflecting the theme
of each of the strategies. It can be concluded that quali-
tatively the Program Memoranda and Agency strategies are
mutually compatible. '

Review of the funding requirements of each of the
program categories, however, reveals that, except for a few
cases, sufficliently austere options are not presented. A
simple addition of the fiscal requirements of the most aus-
tere alternative of each category leads to a total of more
than $3.9 billion for FY70. The remaining years lie between
$3.6 and $3.8 billion, but this low level is achieved prima-
rily because the minimum Lunar Exploration program is one

which requires no further procurement of Saturn-Apollo hard-
ware.

. The handling of the $3.5 billion level program is
further complicated by the fact that the run-out of FY69 and
prior year decisions has an estimated funding requirement of
$3.68 billion for FYT70,. Compatibility with this strategy
constraint would require that the Program Memoranda include

‘alternatives which are based on cancellation of current deci~

sions. Further cancellation would be required to permit the
introduction of new starts. o A
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Chapter 5

NASA PROGRAM ALTERNATIVES

Introduction

Agency Program Selection
Approach

Program Alternatives
Commentary on Funding
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. 5.0 Introduction

! This chapter summarizes the results of the synthesis
of NASA program alternatives to implement the program strategies
defined in Section 4.2. The point of departure for the synthesis
’ process 1is' the Baseline Program, which is derived from the "FY
1969 Interim Operating Budget with Runout Implications” distributed
by the Assistant Administrator for Administration's memorandum
' dated August 16, 1968. The elements of the Baseline Program and
their funding requirements are shown in Table 5-1 ,

5.1 Agency Program Selection

In selecting the Agency program alternatives which are
eventually to undergo characterization and evaluation, three basic
criteria were considered: feasibility, utility/suitability, and
acceptability. The principal questions to be answered under each
of these criteria have been defined as: C

+ Feasibility

1. Is the funding within the 1imit adopted for program
planning? v

' _ 2. Is the program in each Category technologically
. feasible? T

k]

3. Are planned tracking and data acquilsition facilities
adequate for the total program? : '

4. Are planned ground test facilitieés adequate for the
total program?*

¥For this analysis complete data on ground test facilities
wWas not available. It is necessary to assume a "yes" for all
Programs, ’
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5. Are planned launch facilities adequate for the
total program? '

6. Can NASA and contractor manpower requirements be
met?# .

- Utility/Suitability

1. Does the program in each Category support the
Agency strategy under which it is being considered?

. Acceptability

1. Are the programs in each Categdry and the total
program compatible with Agency policy?#*#

5.2 Approach

The synthesls process generated Agency programs which
implement at three funding levels each of the strategies elabo-
rated upon in Chapter 4, ' - '

Initial effort was applied to the development of a
program for the "Balanced" strategy at the $3.8 billion funding
level. In each Program Category, Program Memorandum options
which support the various strategies specified in Table 4-2 were
identifled and their FY70 new start projécts .were determined.

As noted earlier, the sum of the FY70 requirements for the most
austere options of the Categories exceeded $3.9 billion. Hence,
it was necessary to adjust Program Memorandum options to bring
the FY70 total to the required level. With a Baseline Program
of $3.68-billion in FY70, the new start increment had to be held
to approximately $120 million. In order to make maximum use of
the Program Memorandum data, no effort was made to maintain a
constant funding level throughout the five-year program.

At the $3.8 billion level, programs under the "Conquest"
and "Returns" strategies were developed by appropriate shifts in
emphasis, using the Category programs selected under the "Bal-
anced" strategy as points of departure. The basis for the program
selected under each Category for each strategy is identified in
strategy/funding transfer Table 5-2.

¥Analysis of manpower requirements is outside the scope of
this report. A "yes" 1s assumed for all programs.

¥*¥For this analysis a "yes" is assumed for all programs un-
less some apparently obvious violation of policy is uncovered.

i
i
g
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The program alternatives at the $3.5 and $4.1 billion
funding levels were developed by treating the $3.8 billion pro-
grams as benchmarks. Within each strategy the benchmarks were
adjusted upward or downward to reflect the funding level while
generally maintaining the theme of the strategy. Program Memo-
randum data was used where possible and.principal attention was
devoted to the FY70 funding requiremen{s. At the $3.5 billion
level, 1t was necessary to introduce dancellation of decisions
made in FY69 or prior years in order to reduce the Baseline
Program. Additional cancellations weve necessary to permit
new starts in FY70. Estimates of the fiscal changes associated
with program cancellatlions were obtaineéd generally throug
participation in PSG Synthesis Group activity. ‘

The programs developed to meet the fuhding.con—
straints were analyzed to determine the adequacy of the
planned tracking and data acquisition and launch facilities.¥

5.3 Program Alternatives

The Agency program alternatives selected for charac—
terization are outlined in terms of .funding requirements in
Tables 5-3 to 5-13, inclusive, and in terms of pianning launch
schedules in Tables 5-14 to 5-16, inclusive. Except for the

- funding summary in Table 5-13, funding requirements are stated

as varliatlions wlth respect to the Baseline -Program. The funding
tables cover fiscal years 1970-74; the launch schedule tables
calendar 1969=7L, The projects included in the various programs
are described briefly in Appendix I. '

5.4 Commentary on Funding

In general, funding requirements are stated in terms
of line items identified in the FY 1969 Interim Operating Budget
and 1n the Program Memoranda. In the case of OMSF funding, how-
ever, it was found convenient to introduce an additional category.
to clarify the funding of the EMSF and Lunar Exploration programs.

¥Examination of these areas was somewhat cursory. However,
it was ascertained that the third 210-foot DSN antenna would be
avallable when required for 1973 planetary missions and that the
other tracking networks would generally accommodate the mission
models considered. With regard to launch facilities, Saturn
launches are within the planned capability, the required Titan III
facilities are covered by funding, and the unmanned launches appear
to be feasible without facility augmentation. No consideration
was given to the effects on launch facilities of terminating Saturn

launches.




| 3

BELLCOMM, INC. - 28 - , | E
A line item entitled "OMSF Common" haé been added to include the El
funding assoclated with Apollo, the Apollo Applications Program,

Supporting Development/Advanced Missions, Mission Operations,
Program Support, Contract Administration, and maintenance of the
Saturn/Apollo operational capability. All EMSF experiments and
experiment definition items were combined into a single line
item, and where other Program Categories identified requirements
assoclated with manned experiments, they are carried in the pro-
grams of those Categories as non-add entries. The remaining
items under the EMSF and Lunar Exploration Programs represent
the program-peculiar requirements.
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TABLE 5-2
STRATEGY/FUND NG TRANSFERS

Progeon .
Cazogory Conquest of Space 8alanced Returns of Space Activity
$80 Billion/Year
BaF TPM Option 11E. with $USM/yr addi- PH Ostion HII. P Option .
*tional for Supporting Oevelopment
Advanced Missions and $i50M/yr in
FY70/71 for backup AAP hardware.
Lunar PM Plan 38 with activity gapped in PM Plan 34, {*}
Explorat .on 1972, R
Planetary PM "Mars Emphasis” program {$350M/ PM "Balanced” program ($350M/yr PH "Balanced” program ($3E0M/yr level)
Expleraz ion yr level) plus $20M/yr increase in Tevel). with '73 and '75 Venus fiybys slipped
SRT commencing FY70, two years.
Astrorams PM Alternative 30 PM Alternative 2. (")
Space Presics PM Atternative 3. P Alternative 2. )
Space 7 2 ngy PX Plan A, P Plan C. {)
Kircrast {*) PM Plan | PM Plan 2.
Techne wp
Advancec Inace (*) P level 1. ()
Technelag e
Space PH Program 3 with Earth Resources PM Program 2. PM Program 1.
Applicat ons FY70 new starts and ATS K and J
slipped one year.
Support g {") Baseline as amended by PSG ") .
Activit 23 Benchmark data.
(T &0a .
$3.8 Billion/Year
EMSF ) PM Option til, PM Option 1.
Lunar PM Pian 38 with activity gapped in PM Plan 3A with activity gapped in PM Plan 34 with activity gapped in
Explorat o 1972, 1972, 1972. Mo Saturn v beyond SA-515,
Planetary PM "Mars Emphasis” program ($350M/ PM $200M Balanced Program. *)
Explorat or. ' yr level).
Astronome Same as "Balanced" except that ATM PM Alternative 2 with 0AG D and € ()
after ATH-A is included. ATM and 050 1, J, and K slipped one
funded under EMSF. year. ATM after ATM-A not included.
Orbital Workshop Scientific Experi-
wents funded under EMSF. SRT,
Sounding Rockets, Data Analysis and
Advanced Studies at Baseline level
until FY72,
Space Phys s PM Program Alternative 3 with new PM Program Alternative 3. ")
starts slipped one year.
Space 8.27 gy PM Plan A Tess new starts. PM Plan A. )
Aircraft (*) PM Plan I. )
Techno!og:s
Advances Tgmre (*} tevel of effort at $2608/yr. {*}
Technolog:
Space {*} PM Program 3 less TORSS: Earth PH Program 2 except Communications
Applicaticme Resources FY70 new starts and ATS H program number 3.
and J slipped one year,
Supporting () Baseline as amended by PSG Benchmark {9
Ac! data.
$3.5 Billion/Year
EMSF {*) PM Option 111 with SA 514/515 in PM Option 1.
piace of INT-2i, Cancel ATM and
Sk 21321y .
Lunar ("} PM Plan 1B with activity gapped in PM Plan 18 with activity gapped in
Explorat.am 1972, SA SI4/515 transferred to 1972. Defer procurement of SA 5iu/
EMSF. 515.-
Planetary PH "Mars Emphasis” program ($200M/ PM $200M Balanced program with FY70 PN $200 Balanced program.
Explorat .ar yr level) with FY70 SRT at FY69 SRT at FY69 level.
level.
Astronomy (*) P Aiternative 2 with 040 D and E )
and 050 |, J, and K slipped one
year. ATM after ATM-A not included.
Orbital Workshop Scientific Experi-
wents funded under EMSF. SRT,
Sounding Rockets, Data Analysis and
Advanced Studies at Baseline level
until FY72,
Space Phys = Same as "Balanced”, except cancel PM Alternative 3 with new starts ) *
Sunbiazer, . slipped one year, .
Space Bioiogw (*) PM Plan A less new starts. Cancel PM Plan A,
'71[72 Biosateltites.
Aircraft ") PM Plan | comencing FY7i, (&
Technology
Advanced lom-e *) Level of effort at $250M/yr. )
Technalogy
Space Same as "Balanced”, except slip PM Program 3 less TORSS: Earth Re- PM Program 3.
Applicat:ams. GEOS one year. sources FY70 new starts and ATS H
and J s)ipped one year.
Support ing Same as "Balanced”, except cancel Baseline as amended by PSG Benchmark !‘)
Activities Sunblazer Array. data.
(T & 04)

1*)Sa%e as “'Balanced” strategy at same funding level.
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Tables 5-14/5-16

Launch Schedules
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Il EED W B 50 Gl md GO mm

TABLE 5- 14
PLAKNING LAUNCH SCHEDULE: - $3.8 BILLION/YEAR LEVEL

RETURNS OF SPACE ACTIVITY

CY 69 70 n 72 73

L)

LAUNCH YEHICLE

OMSF  COMMON
AFOLLO
AAP
POST APOLLO

EMSF
EOSL
L0G. VERICLE

LUNAR EXPLORATION
EXY. APOLLO
ADY. ORBITER
ADY. LUNAR SURF. VEMICLE

PLAKETARY EXPLORAT 0N
MARS-MARINER F/8
MARS-MARINER ORB.
MARS-EXPLORER ORS.
MARS-LAKDERS
VENUS-EXPLORER ORB.
YENUS-MARIKER F/B ( PROBES)
MERCURY/VENUS S/B
JUPITER-PIONEER F/B

ASTRONOMY
040 (B-£)
050 {6-4)
EXPLORERS

SPACE PHYSICS
IMP
060
1SS
UNIVERSITY
COOPERATIVES
SUNBLAZER
IMP FOLLOW-ON
ATMOSPHERE EXPLORER
CLUSTER
SMALL SCI. SAT.
METEQROID
SOLAR PROBE
PIONEER FiG

SPACE BIOLOGY
BIOSATELLITE (C-F)
BIOSATELLITE (F/0)
BIOPIONEER
BIOEXPLORER

ADVAKCED SPACE TECHNOLOGY
SERT 11 .
METEOROID PROTECT IOK
REENTRY
oToLITH
ADY. PROJECTS

SPACE APPLICATIONS
TIROS/T0S 1Mp
NIMBYS (C-F)

ATS (MET)
SYNCH (MET)
L]

ATS (E-6)

6e0s

ERTS

ERS/LOM

DRSS

MET. EXPERIMENTS
LOW ALT. EQUATORIAL

——N—- N -
-, e e

—-—h = - —
—h - -

2 3
2 |
|
i
2
|
2
| |
|
1 1
| 1
! |

3
1 2 2
i 1
i | i
. 1
| i
1 | !
1
i
i
I 1 | [
| i
2
I
i I I
i
2
I !
t 1

wn

SATURK ¥
SATURN 1B
SATURN v

INT 2i
TITAR 111 ¥

SATURN ¥
TITAR t11/CERTAUR
TITAN [11/CENTAUR

ATLAS/CENTAUR

ATLAS/CENTAUR OR TITAN {11 C
ATLAS/BURNER 11
ATLAS/CENTAUR OR TITAN (1] €
ATLAS/SURNER 11
ATLAS/CENTAUR

ATLAS/CENTAUR
ATLAS/CENTAUR/TE- 364

ATLAS/CENTAUR
THOR/DELTA
THOR/DELTA SCOUT

DELTA
ATLAS/AGENA
DELTA

SCouT

scouT

SCOUY

DELTA

DELTA
DELTA

ScouT

scouT
ATLAS/CENTAUR/ TE-36%
THORAD

" THOR/DELTA

scout

THORAD/AGEXA
ScouT
SCOUT
scout

THOR/DELTA
ATLAS/ AGENA
TAT/DELTA
DELTA/ 1E-354
TAT/AGENA
ATLAS/CENTAUR
THOR/DELTA

ATLAS/CENTAUR
TAT/DELTA

TAT/DELTA




TASLE 5-15
PLANNING LAUNCK SCHEDULE < §4.1 BILLION/YEAR LEVEL

CONQUEST OF SPACE BALANCED RETURNS OF SPACE ACTIVITY
LAUNCH VEHICLE
Cve9) 70| 711 72 ) 73 raferes| 70| 7 |72 73 | m fov s 2 |n
5T (0N
L0 1 1 1 SATURK ¥
0 2 ] 2 ] 2 3 SATURK 1B
POST APOLLO ! I 2 1 2 | SATURN ¥
ExsF
(1318 2 INT 21
106, VERICLE 2 2 3 TITAK 111 M
LI EXPLORATION
€17, APOLLO ) 2 vl ) ) \ 2 SATURN ¥
A3V, ORBITER I 3 1 3 TITAN 111/CERTAUR
AV, LUNAR SURF, VERICLE 2 2 2 2 TITAN 11 1/CENTAUR
PLANETARY EXPLORAT |ON
MARS-MARINER F/B 2 2 2 ATLAS/CENTAUR
MARS-MAR INER ORB. 2 ) 2 2 ATLAS/CENTAUR OR TITAN 111 ¢
WARS-EXPLORER ORB. 1 t ATLAS/BURNER 11
WARS-LAKDERS ' 2 2 2 ATLAS/CENTAUR OR TITAN 111 C
YENUS-EXPLORER ORB. ! ) | i t | ATLAS/BURNER 11
VENUS-MARIXER F/B (PROBES) 2 2 ATLAS/CERTAUR
XERCURY[VENUS §/8 ! | 1 ATLAS/CENTAUR
JUPITER-PIONEER F/B ! | | i 1 1 ATLAS/CENTAUR/TE-36Y
JUP I TER-ADV, PROBE F/B ' - 1 TITAN | HD/CENTAUR/BURNER 11
ASTROROMY
040 (8-E), i [ | 1 [ | ! 1 ! t | ] ATLAS/CENTAUR
€30 {6-4) t | 1 | 11 | I 1 | 1 | THOR/DELTA
CIPLORERS 1 ) i 3 3 L] | | ) 2 3 ¥ 1 ! ! 2 3 ] THOR/DELTA SCOUT
SPACE MHYSICS
I [ I 1 | ! t I | t 1 1 i I 1 1 1 DELTA
050 1 | | ATLAS/AGENA
518 I | 1\ 1 1 ! | | | DELTA
URIYERSITY 2 2 2 scouT
COOPERATIVES 1 3 1 ] J 3 scouT
SUNBLAZER ] 2 2 | 2 2 t 2 2 sCouT
1P FOLLOW-ON 1 | I | 1 DELTA
ATMOSPHERE EXPLORER 1 t ! § ] 1 DELTA
CLUSTER ] i DELTA
SULL SCI, SAT, | ' | 1 | 1 | t | | | 1 I | SCOUT -
®ETEOROID ! I SCOUT
SOLAR PROBE 1 i | | \ | ATLAS/CENTAUR/ TE-364
PICKEER FLG | 1 | | | | THORAD
RELTIVITY ' 1 |
WALE BioLOGY
BiDSATELLITE (C-F) | 1 t t 1 I i 1 | | | i THOR/DELTA
SIOSATELLITE (F/0) t i | I | I
DIOPIONEER ' ] ) | | .
BiCETIPLORER 1 | ! t SCouT
A21ASCED SPACE TECHNOLOGY
T 1 1 ! | THORAD/AGENA
®ETECROID PROTECT 10N [} 1 I SCOUT
(]85 3¢ 1% ) | 1 ] 1 | | 1 ' t 1 1 ! t | SCOUT
LR 851 ] i 1 ] 1 [} ! [} [} scour
AIT. PROJECTS i 8 3 i 3 3 ! 3 3
:
SPASE APPLICATIONS
T893 f 1 [ 1 I THOR/DELTA
s (C-F) . vt iy [ v [ B ATLAS/AGERA
L3 (vev) ! 2 TAT/DELTA
Sree (met) ! 1 ' ' DELTA/ TE-364
: ( 1 2 2 1 TAT/AGENA
Al o, v 1 i i 1 [ T ATLAS/ CENTAUR
s . ! R ' 1 1 THOR/ DELTA
5;,";;“ | ] i | ) 1 1 1 ! 1 t | p
: 1 1 I ATLAS/CENTAUR
L2 T, fuat
'a-.-m:,’ oriaL : TAT/OELTA
$41 73 Cearagy | . .




TABLE 5-18
. PLANNING LAUNCH SCHEDULE - $3.5 BILLION/YEAR LEVEL ‘

CORYUEST BALANCED LAUNCH VEHICLE

RETURNS OF SPACE ACTIVITY
69 70 7 72 73 7 69 47 72 73 ™ 69 70 71 72 73 ™

. EMSF .
EOSL INT 21

ONSF_COMMOR
APOLLO ! ) ! SATURN ¥
e 2 {1 : 2| e 2 | 3 SATURN 1B
POST APOLLO ] N V| SATURK ¥
2
. 106. VERICLE 2 2 s | o nw
LUKAR EXPLORATION
EXT. APOLLO o2 . vl o2 o2 | sarumny
ADV. ORBITER . TITAN 411/ CENTAUR
ADY. LUNAR SURF. VEHICLE TITAN 11H/CENTAUR
PLAKETARY EXPLORATION
MARS-MARINER F/B 2 2 2 ATLAS/CENTAUR
MARS-MARIKER ORB. 2 [} 2 2 ATLAS/CENTAUR OR TITAN i1 ¢
MARS-EXPLORER ORB. ] ] ] ATLAS/BURNER tt
MARS-LARDERS 2 2 2 ATLAS/CENTAUR OR TATAN 1} €
VENUS-EXPLORER ORB. i \ ] 1 i 1 ATLAS/BURNER 1)
YEKUS-MARIKER F/B (PROBES) ATLAS/CERTAUR
KERCURY/VENUS S/B | | 1 -ATLAS/CENTAUR
JUPITER-PIONEER F/8 v vt t ATLAS/CENTALR/TE-364
ASTRONOMY
0A0 (8-E) Pl ] R NN by | ATLAS/CENTAUR
050 (6-J) 1 b v RN R t | v} THOR/DELTA
EXPLORERS vbr b2t s el o by 2t s e by 2| s | e | ior/oeLTa scour
SPACE PHYSICS
B ERN vl ' T A DELTA
060 1 i ) ATLAS/AGENA
Isis 1y | RN R DELTA
VKIVERSITY 2 2 2 scouT
COOPERATIVES 1] s [ T SCOUT
i

SURBLAZER 1 2 2 2 2 . scour

ATMOSPHERE EXPLORER t 1 | | 1 | DELTA

SMALL SCI. SAT. i 1 | 1 ! - L} i t SCOUT
METEOROQID “1 scour
SOLAR PROBE 1 [ | | ATLAS/CENTAUR/ TE-364
PIONEER I 1 | ) | | THORAD

SPACE BIOLOGY
BIOSATELLITE (C-F) i | | ! i i \ 1 [ i THOR/DELTA
BIOSATELLITE {F/0) 1 [ ¢
BIOPIONEER [ i
BI0EXPLORER - scouT

ADYANCED SPACE TECHNOLOGY ’
SERT 11 ] i ' . THORAD/AGENA
METEOROID PROTECTION t ! ! SCouT
REENTRY § 1 1 t | ! | i | ! i i [} [ i SCOUT

P OTOLITH ] ] I ] ] ! 1 | SCOUT
. ADY. PROJECTS 2 | 2 2 | 2 2 | 2

SPACE APPLICATIONS :
- TIROS/TOS 1MP 1 1 1 THOR/DELTA
NIMBUS (C-F) ' 1 1 1 1 [ ! 1 1 I 1 [ ATLAS/AGENA

| . 1 1 | TAT/AGENA
ATS (E-6) 1 | i [ 1 ! 1 [ 1 ATLAS/CENTAUR

GE0S I 1 \ | THOR/ DELTA
ERTS [ 1 -1 i

ERS/LOM ! | \ ' 1 ! [ [ | |
TORSS 1 ATLAS/CENTAUR
MET. EXPERIMENTS TAT/DELTA
LOW ALT. EQUATORIAL TAT/OELTA

ATS (MET) TAT/DELTA
SYKCK (MET) . i 1 i DELTA/TE-364
L]
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Introduction

This chapter characterizes the Agency program alter-
natives synthesized in Chapter 5., The intent is to provide
the basis for evaluation of the alternatives through display
of their comparative properties. To highlight the factors of
interest to management, evaluation criteria have been defined
in two major categories, Program .Accomplishments ‘and Program-
matic Factors, which are described in succeeding sections. The
applicable data for each program under each of the strategies
considered is tabulated. :

In developing the material for this chapter, the pos-

~slbilities of quantifying the characterization data for program

evaluation purposes were briefly investigated. A possible ap-

proach based on Program Accomplishments is discussed 1in Appendix
IT.

6.1 Progfam Accomplishments

The relative worth of individual programs is reflected

in the degree to which they accomplish the Agency's goals.* 1In

order to assess the contribution of a program toward such a goal
as "expand our sclentific knowledge of space," it is necessary

to understand the contributions of individual Program Categories
and projects within Categories. To a degree the accomplishments
can be determined from the data of Chapter 5. The differences in
accomplishments between program alternatives at the project/mission
level are more clearly highlighted in Figures 6-1 through 6-3,
which cover each Program ‘Category under each of the Agency strat-
egies and funding levels under consideration.¥*¥ The comparative
accomplishments of the program alternatives emphasizing flight
projects through CY75, are summarized in Tables 6-1 through 6-3.

*In general, the worth should be measured against the Agency's
objectives, which, as noted in Chapter 4, have not been explicitly
defined. : .

- ¥¥pircraft Technology and Supporting Activities are not in-
cluded since they have been treated generally as level-of-effort
programs.
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6.2 Programmatic Factors

The significant programmatic factors requiring con-
slderation by management in evaluating a program alternative
have been defined and are elaborated upon below.¥ The char-
acterization of the individual program alternatives in terms
of the programmatic factors is summarized in Tables 6-4 through

-6, each of which is addressed to a particular funding level.

* Funding Pattern. The funding pattern of a program
over a five-year period is important in providing a basis not
only for determining program feasibility, but also for assessin
the completeness of the long~-range planning. A decline in '
funding requirements toward the end of the period would give the
impression of dead-ended programs or insufficiency of new starts.

An acceptable rise in funding level would reflect more imaginative
planning.

- Sensitivity to Budget Cut ($300M/yr). In the current
national economic climate it 1is possible that FY70 budget cuts
will be imposed upon some Government agencles. Hence, in
proposing the FY70 program, it is desirable to assess its sensi-
tivity to a reduction of about ten per cent from the FY69 level.
In general, it would be preferable to arrive at a program which
would not require major reorientation in the face of such a
reduction. (This factor has not been included in the tables

characterizing the programs at the $3.5 and $4.1 billion/year
levels.) :

- Sensitivity to Budget Increase ($300M/yr). The remarks
above are generally applicable here also. 1In géneral, a program
which could apply and explolt a budgetary increase would be
superior to one in which additional funds would require signifi-
cant reorilentation of goals, objectives, strategies, etc. ‘

- Sensitivity to Project/Mission Failures. Within a pur-
- ticular Program Category, it is expected that suitable provision
will be made for the evolution from one project to a later one
and that back-up redundancy will be provided as appropriate.
When, however, the projects of one Category are dependent on the
success of projects within another Category, there is a need for
further assessment of the sensitivity to failure. One feature

of this kind which is common to a number of Categories 1is the

¥Resource requirements, although clearly of interest to
management, are not included in the 1list of factors. In a climate
of heavy resources constrailnts, the feasibility criterion iden-
tified in Section 5.1 should be sufficient in this area. It is
assumed that, at each funding level, all program alternatives will
take advantage of total resources ‘avallability. - '

Py
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development of manned capability to fly'experiments supporting
the requirements of the science, applications, and technology
disciplines,

+ Sensitivity to Unanticipated Gain in Knowledge. 1In
general, it is desirable to structure programs so as to permit
timely exploitation of new knowledge and so as not to require
significant reorientation on gaining new knowledge. Within
individual Program Categories the planning can be expected to
cover such developments. It is especially important that inter-
faces between Categories in this area be considered in program
evaluation. '

* Sensitivity to USSR Achievement. The introduction of
up-to~date intelligence estimates of Soviet space activity would
permit a more dellberate assessment of the relative merits of
the various program alternatives. Consideration should be given
not only to the possibility of "firsts" in space demonstration,
but also to the potential for accommodating a change in the inter-
national environment which would lead to cooperative space pro-
Jects.

« Maintenance of Scientific, Technical and Administrative
Base. Significant program changes, especially those intended
to accommodate a reduced level of funding, may lead to weakening
of NASA's scientific, technical, and administrative base. Such
effects, most of which are of an institutional nature, should
be considered in comparing programs

« Continuity of Space Activity. This factor covers the
case of a hiatus of space activity within a Program Category as
well as gaps in the total program. It 1s desirable that activity
throughout the Agency be generally uniform. At the same time,
the pace should not be such that, in preparing for a mission, it
is not possible to take advantage of the experience gained from
a previous mission. .

. Growth Potential. A significant measure of the worth
of a program is the degree to which 1t affords capability or
flexibility for carrying out future Agency options. In a sense,
this is reflected in the évaluation of program accomplishments,
but is is also a factor warranting separate management considera-
tion.

« Major New Starts and Cancellations. Identification of
the major new starts for FY70 and FY71 provides indication of
(1) the decisions which must be made in the near future, (2) the
flexibility avallable for reshaping the program, (3) the reso-
lution of certain FY70 key issues, and (4) the key issues which
may be raised in FY71l, For this analysis "new starts" has been
defined to include all projects and their associated funding

|
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which are not included in the Baseline Program. In addition,
necessary cancellatlions of on-going FY69 programs for the
- $3.5 billion funding level are delineated.

&

A
.
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Figure 6-1
Accomplishments ($3.88)
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Figure 6-1

Program Accomplishments - $3.8 B/yr Funding Level

Figure
6-101
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Figure 6-2
Accomplishments ($4.18)




BELLCOMM. INC.

Figure 6-2

Program Accomplishments - $4.,1 B/yr Funding Level
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Figure 6-3

Program Accomplishments - $3.5 B/yr Funding Level
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FIGURE 6-3 & - SPACE APPLICATIONS (81 58)

PROJCT CONQUEST BALANCED " RETURNS PROJECT DESCRIPTION

ry

- Baseline
b A Launches: 1969, 1970, 1972, 1973 Polar orbit, Provide global coverage for meteor=
clogical R&D andflight tezting, Sensor devel-
opment to eventually provide data reguired for
Nimbus G-H None until late 1970's leng-range numericszl forecasting.

Soundinrg Rockets 160 per year

‘ R&D sateliites for observatlons from synchroncus
crbit. Day and night cloud mapping and data on
vertlcal atmospheric structure and dynamics, 1in
support of Improved short-range forecasting, .

ATS - Meteorological
Satellites 1973 New Start
Launch: 1975

Tiros M 1972 New Start

Launch: 1975 Cevelopment of advanced polar-orbiting opera-

tlonal prototype satel!lte systems and improved
sensors in support of the National Operational
Meteorological Satellite System,

Tiros Follow-On “ 1971 New Start

Launch: 1973

Polar-orbiting Nimbus-type observatories provid-

World Weather Watch 1972 New Start ing global 3-D data on atmospheric dynamics,
Launch: 1975, ... ¢loud and precipitation patterns, and surface
temperatures. Supports GARP.

Provide data on troplcal convective systems not

- t 3
WMﬂmeMmmMam Fquatorial ) wwwwouws WMWMw provided with sufficient resolution or freguency
’ : by synchronous or polar-orbiting satellites.
Synchronous Meteorologi- ‘ . Development and flight testing of Integratdd
cal Satellites Baseline Systems Experiment prototype synchronous meteor-
i Launch: 1969 ological satellites.

Navigation/Traffic Contreol

Development of %echnology f{or marine and air-

Navigation and Traffic None craft navigation, traffic control, and related
Control Spacecraft . t. communications. Responsive to request of DOT
. : ) and SST.
* Geodetlce data plus test=TLlIght of a satellite-
borne altimeter, This satellite is reconfig-
GENS ¢ 1970 New Start - ured back-up vehicle from GECS-II flight. New
. Launch: 1970 . FY70 funding required for reconfiguration.
GEOS D Provides operational satellite altimeter to
None support oceanography, investigations of mean
. . sea level and tides.
- Continued - . ‘
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Tables 6-1/6-3

Accomplishments Summary
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s SPECTIAL STUDIES

7.0 Introdﬁction
7.1 Study Summary
7.0 Introduction:

This chapter identifies and summarizes special studies
which were carried out and formally documented by Bellcomm in

direct support of NASA Planning System activities to develop the
NASA FY70 Program.

7.1 Study Summary

Appendix III contains a study of the costing methodologies
used by the Program Category Working Groups in developlng their ’
Program Memoranda. The methodology used by each Working Group and
the cost omissions that were detected in the study are shown in
Figure 7-1. The approaches can be classified as follows:

* Where proposed projects were similar to past or existing
designs, historical data was projected considering changes in the

design concept. This methodology was extensively used by the 0SSA
personnel. \ ’ _

+ Where little historical base exists (in particular,
Extension of Manned Space Flight) lump-sum estimates were made,
at the module level, by cost analysts at the Centers in conjunction
with conceptual design engineers. As such, these should correspond
to those obtainable at the conclusion of a Phase A study.

+ Where the major elements of costs were modifications to
existing designs or hardware elements which had been extensively
studied, cost estimates were based on manpower estimates of likely
candidate contractors. This was used by the Lunar Exploration
Working Group.

The Space Biology Working Group developed a unique
methodology to account for the wide variation in experiment pack-

ages and the high attrition rate of originally proposed (and funded)
experiments.

The review revealed that in the preparation and reporting
of cost estimates:

* No distinction between costs and obligations was made,
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.* The handling of inflationary effects was not uniform
among the Program Categories, and

* There was no indication as to'whether the estimates

were based on in-house integration or integration by a prime
contractor.




S319070Q0H1I3N ONILS0D 40 AMVAWNS  |-Z 34n914

: "NOJISYN ONY SNO11V1S
J1LS3M00 40 S1S00 SNOILvY3d0

*NOILYLS HOV3

40 S1S0D 40 Q¥033Y TVIIYOLSIH aNV @3¥INOIY SLIINS-NYN
“SANIT A¥LINITAL 40 ¥38WNN NO 03SY8 S1S0D °ST3QOM
NOISSIN 33¥HL 404 NOILVLS HOVI 40 SLS0D SNOILVHIJO

(va 2 1)
SIILIAILOY ONIL¥OddNS

SIAIL03r80 Q%Y 40 SLIS HSITANOJOY OL L¥0443 40 T3AIT

A90T0NHI3L
30VdS Q3IINVAQY

"SNOIS3Q ONILSIX3 KO¥J NOILVIOMVHIX3 :14v¥930VdS

S1S0J ONV NOILIYLLY INIWI¥3dXI 40 AYOLSIH NO 03SVE
S30VXOVd LN3NIY¥3dX3 40 ONISVHd=INIL INDINN :SLININI¥IAXT"

A907018 30vdS

S31QNLS 3ISNOH-NI
43LNID ONV SNOISIQ ONILSIXI 40 S1S00 40 SNOILYI0d4VYiX3

SJISAHd 3IvdS

S1S00 3TDIH3A HONNVY

SNO1S30 DNILSIX3 40 S1S0D 40 SNOILVT04V¥1X3

SNOILYI11ddV 3IVdS

*SNOI1S3a
MIN ¥04 SIIANLS YOLIVYLINOD NO OGNV SL¥0443 ¥VIIWIS
404 30K31¥3dXI 1SVd 40 T3AIT WILSASENS V NO SNOILVI0dVYLX3

AHONOYLSY

*S193r0¥d ONIddVT¥IA0
01 3nQ 150D SNOILV¥3dO
NKOISSIN NI 3SVI¥ONI 3181SS0d

MI1A3Y OH HLIM 13r0¥d 404 37181SNO4SIY
38 TTIM GINNSSY SYM HIIHM ¥ILINID A9 3IQVW SILVWILS3

NOILVH0TdX3 AYVLIINVI

SNOIL1VY¥340 NOISSIR
SNO 1LVY¥340 HONAY
SITIIHIA HONNVY

"S¥V1700 0L ILYIANOD SLIN3INIYINOIY YIMOINVH
Q3SVHd=-3IRI1 S, YOLIVYLINOD AT3INIT J0 SILVWILSI YSYN

NO11V¥0TdX3 dYNM

TINNOSY¥3d ONIYIINIONT AS JLVWILST :SININI¥IAX3
S¥3ILINID LV SISATVNV 1S0J 40 ILVWILSI :SININA0TIAIQ MIN

4SKH3

NIVLY3IONA AGNLS 1S0) 0T10dV =SNOILVY3IAO NOISSIW QNY HONAV]
AGNLS 1800 01704V :ININdINOI AYOLNIANI 01104V
SNOISSINO S319070G0HLIN BKHILSOD 40 AYVHANS A0931VD WY¥903d




Chapter 8
PSG/PCG Meetings




BELLCOMM, INC. - 38 -

Chapter 8

MEETINGS OF PLANNING STEERING AND PLANNING
COORDINATION GROUPS

8.0 Identification of Meetings
8.1 Minutes of Meetings
8.0 Identification of Meetings

: During the period from January, 1968, to October 15,
1968, the Planning Steering and Planning Coordination Groups
held meetings on the dates indicated: -

PSG PCG
February 20 - February 26, 29
March 5, 6 ' March 6, 13, 22
April 25, 26. April 1, 9
May 23 _ May 8, 9, 16, 21, 28
.June 19 : June ﬂ; 11, 18
July 23-24 July 2, 9, 30
September 3-4 - August 14

September 10
8.1 Minutes of Meetings |

Appendix IV; of the PCG, in Appendix V. The events of the PG
meetings of May 21 ang May 28 were not formally documented with
minutes, The minutes of the PCG meeting of September 10 are in
effect the minutes of the P3G meeting of September 3-4,
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APPENDIX I

DESCRIPTION OF PROJECTS AND MISSIONS

Extension of Manned Space Flight Capability
AAP
Earth Orbital Space Laboratory
Saturn I Workshop

Lunar Exploration
Advanced Orbiter .
Automated Surface Vehicle
Dual Launch
Extended Apollo

Planetary Exploration
Asteroid Mariner Flyby (1974, '76)
Comet Mariner Flyby (1974, '76)
- Mars Explorer Orbiter (1972-75)
Mars Mariner Orbiter (1971)
Mars Mariner Orbiter (1973)
Mars Orbiter-Hard Lander (1973<77)
.+ Mars Soft Lander (Small, 1975-77)
Mars Soft Lander (Medium, 1977) )
Mercury Mariner Flyby (1973, '75) S
.Multiple Outer Planet Flyby (1977, '78) "Grand Tour"
Jupiter Flyby (1974)
Jupiter Pioneer Flyby (1972, '73)
Venus Explorer Orbiter (1972-75)
Venus Mariner Flyby Atmospheric Probe (1973, '75)
Venus Mariner Orbiter Hard Lander (1975) .
Venus Mariner Orbiter (1976)
Venus Pioneer E Orbiter (1970)

Astronomy -

: "Alrplane Observatory
~ASTRA .
ATM
Explorer-Class SAS
Helios '
NASO
" 0OAO
0SO
RAE-A
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5. Space Physics

2

AE :
GRS

IMP

ISIS

0GO

Pioneer
Relativity Satellite
Solar Probe
SSS
Sunblazer
VOSS

6. ‘pace Biology

Advanced Biosatellite
Bioexplorer
Biopioneer
Biosatellite

Improved Biosatellite

7. Aircraft Technology

General Aviation
Hypersonic Aircraft
Subsonic Aircraft
Supersonic Aircraft
V/STOL Aircraft

8. Advanced Space Technology

NERVA -
Otolith ’

'SERT

SNAP-8 ~
RAM

9. Space Applications

ATS _

ATS Meteorological Satellite
Community TV Broadcast Satellite
Data Relay Satellite System

~ Direct TV Broadcast Satellite

ERTS

GARP

GEOS _

Low Altitude Equatorial Satellite

Navigation and Traffic Control Satellite System
NIMBUS

Synchronous Meteorological Satellite
TIROS (M)
TIROS Follow-On
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Project/Mission

APPENDIX I

Deséription

Extension of Manned Space Flight Capability

AAP
Earth Orbital

Space Laboratory

Saturn I Workshop

Lunar Exploration

Advanced Orbiter

The Apollo Applications Program is a manned space
flight program, capitalizing on the capability
developed during Gemini and Apollo, designed to
take a number of essential early steps toward the
long term objectives of the Manned Space Flight
Program. AAP relies primarily on equipment and
facilities made available by the Apollo program;
major system elements are the Saturn I Workshop,
the ATM, and the Saturn IB launch vehicle.

The Earth Orbital Space Laboratory is in the process
of being defined, and various concepts are being
considered, ranging from an assembly of small modules

"to a large integral device containing all of the

required functions. It is to provide the focus for
the evolution of long duration systems, having a two
year operational lifetime, accommodating three to
nine crew members, with resupply taking place at
three to six month intervals. It is to stress mis-

.sion and operational flexibility and be compatible

with several different launch vehicles., ‘

The Saturn I Workshop comprises the S-IV B stage of the
Saturn IB launch vehicle, an airlock module/multiple
docking adapter, and a modified Apollo Command Module.
The spent S-IV B stage forms the nucleus of a 3-man
space vehicle with a 10,000 cubic foot volume for
conducting exploratory space station operations and
technological/scientific experiments. Crew, power,
life support, thermal, communication, and experiment
subsystems, together with provisions for docking the

-CM, occupy the volume normally occupied by the Lunar

Module in the nominal Apollo configuration. In the
first mission, the duration will be open-ended to 28
days. Later missions with durations up to 56 days

.are being planned. '

-The Advanced Orbiter is an improved version of the
~Lunar Orbiter designed to support manned landings

with high-resolution photography and remote sensing
for site selection, science planning, and lunar-wide
surveys. It is injected into a translunar trajectory

by an Atlas/Centaur launch vehicle.

R R i e Fiac RN S RN T N I I o RIS £ oo ot S i
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: w-tony /Mission Description
¥ s A e . .
i y +-~s%ed Surface This system consists of an intermediate launch vehicle
; et 10s of the Titan III/Centaur or Saturn IB/Centaur class

and an Advanced Surveyor-type spacecraft designed to
deliver a Dual Mode Rover, Remote Geophysical Monitors
and a Science Station to the lunar surface. The
Science Station is placed in operation at the landine
point, while the Dual Mode Rovers are to rendezvous
with manned landings at the end of their automated
long-range traverses. This provides for the return

of samples collected during the traverse as well as
being an aid to astronaut mobility. During each long-

‘ range traverse, long-lived seismic observatories are
deployed alcng the route. : a '

I.aunch Dual launch missions include an automated version of
the LM (Lunar Payload Module - LPM) landed prior to
the arrival of the astronauts in an Extended LM.
The CSM which delivers the LPM to the Moon stays in
lunar orbit and conducts high resolution photography,
metric mapping, remote sensing, or deploys a sub-
satellite. The surface mission increases astronaut
staytime to 7-12 days.

[o%

e e
rtoaen

ed Apollo The Extended Apollo system is a modified and somewhat
upgraded Apollo system designed for longer stay times,
greater mobility, and improved scientific investigation
capability on the lunar surface. The system consists
of an extended LM; a CSM with improved scientific
instrumentation; two Lunar Flying Units per mission:
an improved EVA suit; the Advanced ALSEP; an Apollo
Drill, and upgraded sample return capability.

Inetary Exploration

[3

"7trreld Mariner The spacecraft is a modified Mariner '69 (see Mercury
+*¥ (1974, 76) Mariner Flyby) to the asteroids Vesta (74) and Ceres
(76). Trip times are about one year. TV imagery
. will provide measurements of the asteroids' size,

shape, surface characteristics, and rotational prop-
erties.

©ot Mariner The spacecraft is a modified Mariner '69 (see Mercury
* “1374, 76) Mariner Flyby) to the comets Enke (74) and D'Arrest
(76). Trip times are approximately three months and
experiments provide TV imagery of comet structure,
as well as remote sensing of composition and comet
environment. Launch vehicle is a Titan III/Centaur.

=S BN By G5 R ) O B GE G B 6 R 0 B B O =
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Project/Mission Description

ﬂ Mars Explorer ... Explorer class spacecraft have been developed and
Orbiter (1972-75) extensively flown as unmanned scientific Earth

satellites. Configurations vary widely. Generally,

a the spacecraft is drum-shaped, varying in diameter
from 3 to 5 feet, and is approximately 3 feet high.
The spacecraft is in the 250-1b weight class and with

g a kick stage added (Burner II or TE-364), the weight
is approximately 500 1bs. The launch vehicle is an
Atlas/Centaur.

The 1973 mission will make measurements of the Mars
environment. After one year, the mission will ter-
minate in orbital decay to permit ionospheric and
atmospheric measurements.

Mars Mariner Mariner is a developed spacecraft system designed to
Orbiter. (1971) explore planets between 0.4 and 2 AU in a flyby or
‘ orbiter mode, which can deploy instrumented probes

for obtaining data on planetary atmospheres. Mission
flight times are less than one year and communication
distances are less than 1.7 AU. The spacecraft is
fully stabilized, uses a solar-cell power system, 1s
equlipped to perform two midcourse guidance maneuvers,
has on-board tracking capability, and weighs 1000-
2000 1lbs. The launch vehicle is an Atlas/Centaur.
In the 1971 Orbiter mission, two spacecraft will be
placed in high and low inclination orbits around Mars
to enable the mapping of at least 70% of the surface
(high) and to permit optimum viewing of the darkening
wave (low). Minimum orbital lifetime is 90 days.

Mars Mariner See Mars Mariner Orbiter 1971. The 1973 mission op~-

Orbiter (1973) portunity provides better conditions for mapping the
northern hemisphere than the 1971 opportunity. The
1973 Orbiter complements the 1973 Mars landér (see
below). Titan III C is a possible launch vehicle.

3 Lander (1973-77) an 800-1b direct-entry landing capsule. The orbiter
. provides a data-relay link to Earth. The lander will
perform imagery and minimum life detection experiments.
The design surface life is one week. Titan III C is
a candidate launch vehicle. : :

Mars Soft Lander The spacecraft is a modified Mariner '71 Orbiter. The
(Small, 1975-77) science payload is essentially the same as that of the
'73-'77 hard lander but offers significant growth po-
tential. The emphasis is on biological experiments.
The design surface life is one week. The launch vehicle
is a Titan III-C/Centaur.

. Mars Orbiter-Hard The spacecraft is a modified Mariner '71 Orbiter with
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Project/Mission Description

Mars Soft Lander The spacecraft is a modified Mariner '71 Orbiter. The
(Medium, 1977) payload emphasizes biological measurements with a
comprehensive approach to the analysis of life forms
and accomplishes the objectives of the first Voyager
mission. The design surface 1life is three months
(using a solar power system). The launch vehicle is
a Titan ITI/Centaur. ‘

Mercury Mariner The spacecraft is a Modified '69 Mariner (Mariner F &

Flyby (1973, 75) G to Mars). The spacecraft weight -is 800-900 1bs. The
mission utilizes a gravity swingby maneuver at Venus to
reduce launch vehicle energy requirements. The experi-
ments provide for TV observations and surface/atmospheric
measurements of Mercury. After 1975 the next swingby

opportunity occurs in 1981 Launch vehicle 1is an Atlas/
Centaur.

Multiple Outer The spacecraft is of the Improved Mariner class modified

Planet Flyby as indicated by information obtained from the 1974
- (1977, 78) "Grand Jupiter flyby. The mission capitalizes on the unique
Tour" - alignment of Jupiter, Saturn, Uranus, and Neptune that

permits a "grand tour" of these planets with one space-
_craft by utilizing gravity swingby maneuvers at each
planet. The next such opportunity after 1978 will be
in 2157. Experiments are of the IMP type during the
interplanetary portions of the mission (out to 30 AU)
and- TV imaging and radio occultation at the planets.
The launch vehicle is a Titan III/Centaur/Burner II.

Juplter Flyby Improved Mariner class spacecraft for making TV obser-

(1974) vations of Jupiter. Flight profile continues out to
10 AU to provide design informatien for the "Grand
Tour" mission described above. Launch vehicle is a
Titan III/Centaur with a Burner II kick stage.

Ju er Pioneer See Venus Pioneer E Orbiter for spacecraft description.

Fl (1972, 73) The experiments will permit early assessment of the
asteroid belt beyond Mars and provide measurements of
the Jupiter environment. Launch vehicle is an Atlas/
Centaur with a TE-364 kick stage.

Venus Explorer See Mars Explorer Orbiter. Launch vehicle is a
Orbiter (1972-75) Thrust Augmented Delta with a TE-364 kick stage.

Venus Mariner See Mars Mariner Orbiter (1971) for spacecraft descrip-

Flyby Atmospheric tion. Spacecraft deorbits 25-1b probes to investigate

Probe (1973, 75) atmospheric composition, temperature, and pressure
profiles. The 1975 mission offers the option of using
a Buoyant Venus Station for extended measurements. The
launch vehicle 1s an Atlas/Centaur.

. R S “ e N . . . . .
. et . .
.




Venus Mariner
Orbiter Hard
Lander (1975)

Venus Mariner
Orbiter (1976)

Venus Pioneer E
Orbiter (1970)

Astronomx

Airplane
Observatory

ASTRA

\

ATM
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Project/Mission Description

Modified Mars Mariner Orbiter (71). Experiments in-
clude atmospheric measurements during descent and
physical environment surface measurements concentrating
on composition, state, and 1ife support potential.
Surface life 1s a few hours. Launch vehicle is a

Titan III C or an Atlas/Centaur.

Modified Mariner '71 Orbiter with a 90-day minimum
design life for obtaining high resolution radar maps
of Venus. Launch vehicle is an Atlas/Centaur.

The spacecraft is a modified Pioneer E, with a diameter
of approximately U4 feet and a height ‘of about 8 feet. '
Spacecraft weight is about 150 1lbs; 1t is spin-stabilized
and solar-cell powered. The experiments will measure
particles and fields during the interplanetary flight,
afford an opportunity for extended observations in the
vicinity of Venus, and serve as an interplanetary
monitoring platform (IMP) at 0.7 AU. Its design life

is 7-8 months. The launch vehicle is an Atlas with a
Burner II kick stage, or a Thrust Augmented Delta with

a TE-364 kick stage.

The Airplane Observatory is a 36-inch telescope
mounted on an aircraft capable of sustained flight at
altitudes in excess of 40,000 feet. This instrument
permits observations of infra-red emissions from
planetary atmospheres, protostars, quasars, the sun
and comets, normally blocked by the Earth's atmosphere.

The Astronomical Space Telescope Research Assembly

1s an evolution of the observatory class of spacecraft.
The central element of ASTRA 1s a one-meter aperture
diffraction-limited telescope. Details of this system

‘are currently being defined. ASTRA instrumentation

willl provide diffraction-limited visible photography

of significant galactic objects, clusters, double stars,
and planets; observations of solar flares, sunspots,

and coronal streamers. Resolution will be about 0.01
arc seconds. ' : '

The Apollo Telescope Mount is an assembly of astro-
nomical instruments (white light coronagraph, X-ray

flare telescope, X-ray spectroheliograph, UV spectro-

graph) that can be pointed and stabilized in any
direction. The instrument "package" with its auxiliary
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" Description

equipment (supporting structure, control system,
power system,- etc.) weighs about 16000 1lbs. and is
launched by a Saturn IB as part of the AAP program.
The ATM instruments permit measurements, with a
spatial resolution of 5 arc-seconds, of bright X-ray
sources and detalled solar measurements in the 1500-

o}
10000 A spectral range. Man is required for film
loading and retrieval and to operate the instruments.

The Explorer-class Small Astronomical Satellites
are drum-shaped satellites weighing 20 to 330 pounds
and varying from 12 to 40 inches in height and 18

.to 30 inches in diameter. Most of the spacecraft

are spin-stabilized and powered by battery/solar

cell systems. Launch vehicle is the Scout. De-
pending on instrumentation, the SAS can measure
galactic, stellar, solar, or planetary electromagnetic
radiation in the X-ray, infra-red, ultraviolet, and
radio regions of the spectrum. Cosmic ray experiments
are also possible. Orbits range from Earth circular
to highly elliptical, with perigees ranging from 250
km to 6000 km and apogees as high as 90,000 km. In-
clinations for astronomy missions are generally in

the 0-60° range.

Helios represents an improved 0SO; it will be larger
and provide the capability and flexibility required
for larger instruments to conduct more sophisticated
solar astronomy experiments. Final design parameters
have not been:developed.

The National Astronomical Space Observatory will have
as its central element a 2-3 meter aperture, diffrac-
tion-limited telescope with resolution on the order
of 0.01 arc seconds. The NASO instruments willl pro-
vide large light gathering power and high angular
resolution in wavelengths from the Lyman limit to the
infra-red; permit high resolution measurements in

the radio, X-ray, and gamma-ray regions of the spectrum;

and permit high-resolution visible light photography
of significant astronomical objects.

The Orbiting Astronomical Observatory is an octagonal
cylinder 10 feet long and 7 feet across the flats,
with a hollow central tube to contain a 110 x 40-inch
cylindrical experiment. All-up weight is about 4000
1bs. The power system is a solar cell array/battery
system generating about 400 watts. Launch vehicle is
an Atlas/Centaur. The orbit is 430 nm circular, in-

clined approximately 35°. The experiments permit
. . Ea .
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Project/Mission Description

OAO (Continued) precise telescopic observations of the celestial
sphere for study of galaxies, stars, nebulae, the
interstellar and interplanetary medium, and planets
in the ultra-violet spectral region normally ob-
scured by the Earth's atmosphere.

0S0 The overall height of the Orbiting Solar Observatory
g 1s 38 inches and the maximum dimension across the
i deployed solar cell array is 92 inches (44 inches
when launched). The average welght is approximately
l[ : 600 1bs, and instrumentation permits measurements of
‘ E solar gamma-ray, X-ray, and ultra-violet emlssions;
energetic particles; zodiacal 1light and gegenschein;
E‘ and cosmic ultra-violet radiation. Orbit is 300 nm

circular at a 33° inclination.

RAE-A This Radio Astronomy Explorer is somewhat larger
. than the Explorer class spacecraft described above.

It 1s a cylinder 36 inches in diameter and 31 inches
long, capped by truncated cones, with four fixed
solar paddles. The spacecraft has a dipole antenna
120 feet tip-to-tip and an "X" shaped antenna with
four 750-foot elements. Power is provided by bat-
teries and solar cells. . Weight of the spacecraft
is approximately 300 1bs, and with the apogee kick
stage, about 600 lbs. The Launch vehicle is a
Thrust Augmented Improved Delta. The experiment
maps the galaxy with low resolution in the frequency
range 50 kHz to 10 MHz and monitors burst radiation
from the sun. Orbit is  retrograde, 6000 km circular,
with a 58° inclination. .

Space Physics

I' AE The Atmospheric Explorer satellite confilguration is
belng defined. Its estimated weight is 300-400 1bs.
The instrumentation includes mass spectrometers,
. . Langmuir probes, and low-energy particle detectors.
The mission profile is an Earth orbit (130 x 1000 km)
- with the satellite carrying an on-board propulsion
l system for restoring the energy lost at this low
perigee. Launch vehicles are of the Delta class.
GRS The Geophysical Research Satellite is a spin-stabilized
cylindrical spacecraft about 4 1/2 feet in diameter
and 5 feet long, weighing less than 600 1bs. Power will
be supplied by a body-mounted solar-cell/battery system.
GRS orbits vary: (1) highly elliptical orbits with
apogees out to 300,000 km inclined at 31°, (2) synchronous

e ——
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GRS (Continued)

IMP

ISIS

0GO

Description

orbits, (3) polar orbits with apogees out to 100,000 km.
The objective is to study the-magnetosphere, the
interplanetary medium, and the role of the Sun and the
galaxy as a source of energetic¢ radiation. Launch
vehicle is a Thrust Augmented Delta.

The Interplanetary Monitoring Platform is an Explorer-
class spin-stabilized spacecraft about 4 1/2 feet in
diameter and 3 feet long weighing about 500 1bs.

Power supply is a 25-watt solar-cell/battery system.
Orbits are essentially equatorial at altitudes from
synchronous to 40 Earth radii. Instrumentation can
measure solar and galactic cosmic radiation, the solar
plasma, energetic particles within the magnetosphere,
and the interplanetary magnetic field. Launch vehicle
is a Thrust Augmented Improved Delta.

The International Satellite for Ionospheric Studies

is an Explorer-class spacecraft about 4 feet in
diameter and 3 feet long deploying two sets of antennas
measuring 75 feet and 240 feet across the tips. Total
weight 1s about 475 1bs. Power supply 1is a 100-watt
solar-cell/battery system. A typical orbit is a

500 x 3000 km ellipse inclined at about 80°. Instru-
mentation includes a 0.7-20 MHz swept frequency sounder,
a 6—fixed-frequency sounder, a VLF receiver, an
energetic particle detector, a soft particle spectro-

‘meter, an ion mass spectrometer, an electrostatic

probe, a 136/137 MHz beacon, and a cosmic noise receiver.
Measurements determine the temperature, species, and
spatial distribution of ions and free electrons over
daily, seasonal, and solar cycles. Secondary objectives
include VLF radio astronomy studies and plasma studies,
Launch vehicle 1is a Thrust Augmented Improved Delta.

The Orbiting Geophysical Observatory comprises a main
body (31 x 33 x 68 inches), two large (78 square feet)

- solar arrays, and six deployable booms. Fully deployed,

the observatory measures 50 feet across the booms and
weighs 900-1200 pounds. The solar cell/battery power
sys%em generates 560 watts. The launch vehicle is an
Atlas/Agena for low-inclination -orbits and a Thrust
Augmented Thor-Agena for polar orbits. The two mission
profiles are highly eccentric (280 km perigee, 150,000
km apogee) low-inclination (30°) orbits and polar
orbits (250 x 1000 km). The instrumentation measures
terrestrial and interplanetary magnetic fields, electric
fields; thermal and energetic particles including
trapped radiation, and solar and galactic cosmic rays;

solar, galactic, and terrestrial electromagnetic emissions

including gamma rays, X-rays, UV, low-frequency back-
ground nolse, and high-frequency galactic emissions;
neutral and lonic composition of the terrestrial atmos-
phere; aurora and airglow emissions.
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Project/Mission Description
Pioneer The Pioneer is a spin-stabilized spacecraft 3-4

. Relativity
' Satellite

Solar Probe

SSS

A Sunblazer

feet in dlameter and about 8 feet high in the fully
deployed configuration. Its weight ranges from 140-160
lbs, and it 1s powered by solar cells. Launch vehicle
is ‘a Thrust Augmented Improved Delta to heliocentric
orbits ranging from 0.5 to 2 AU. Measurements will be
made of energetic particles, magnetic fields, inter-
planetary plasmas, and interplanetary gas and dust,

and the spacecraft will map the propagation of solar
disturbances between 0.5 and 1.2 AU.

The Relativity Satellite is a 600-1000 1b spacecraft

in Earth synchronous orbit carrying a hydrogen-maser
clock which will be compared with its twin in an

Earth laboratory. Comparison of the differing clock
rates in orbit and on the ground will provide a further
test of general relativity. Launch vehicle is currently
undefined, but will be in the Saturn IB/Titan III class.

The Solar Probe is to be a 250 1b spacecraft in helio-
centric orbit with perigees of 0.2 and 0.1 AU. Launch
vehicle will be of the Atlas/Centaur class for the 0.2
AU mission and the Saturn IB/Centaur class for missions

-to 0.1 AU. The objective is to make measurements of

the solar environment in the upper regions of the solar
atmosphere.

The Small Scientific Satellite represents a class of
small, relatively inexpensive Scout-launched Earth-
orbiting Explorer satellites featuring maximum com-
monality and versatility, with emphasis on providing

a flexible, quick response experiment platform. Exam-
ples of this class of satellite are ESRO, San Marco,
and the German Research Satellite. " For the most part
they are in the 200-1b class and have eccentric Earth
orbits with perigees of 200-300 km and apogees out to
2000 km. ’

The Sunblazer satellites weigh 15-60 1bs and are
launched into solar orbits from 0.4 to 1.0 AU by a 5-
stage Scout. A typical Sunblazer welighs about 30 1lbs
and 1s about 2 feet in diameter and 2 feet long. The
power supply uses solar cells augmented by solild state
amplifiers for instantaneous peaks (500 watts for 100
ms). Instruments make measurements of the solar corona,
magnetosphere, and solar proton events.
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Description

about 6 feet, The afterbody contains expendables, the
control system, and the communication system. The
reentry vehicle contains a 32-inch diameter recovery
capsule, Gross weight is about 1000 1lbs. Recovery is
by air-snatch of the parachute-equipped recovery cap-
sule after reentry. Launch vehicle is a Thrust Aug-
mented Improved Delta for a 150-250 nm near-equatorial
orbit. Experiments measure effects of weightlessness,

radiation, and removal of the Earth's periodicities on
insects, plants, and a variety of cellular systems.
The spacecraft can accommodate a 15-pound primate.

This is a product-improved version of Biosatellite
with duration capability extended to 60 days. A
limited number of flights to 400-500 nm altitudes are
anticipated.

Aircraft Technology

General Aviation

Hypersonic Air-
craft

Subsonic Air-
craft

Supersonic Air-
craft

V/STOL Aircraft

Y NN . e

|

Research in features leading to improvements in the
safety of aircraft operation, including collision
avoldance systems, automatic systems to reduce pilot
workload, and the establishment of operating limit
controls to maintain aircraft within safe boundaries.

Research directed at determining the practicality of
sustained flight at hypersonic speeds (Mach 6-10). The
program is limited to fundamental problems in propulsion,
structures, and aerodynamics, including the construction
of an operating engine for ground test research,

Research directed toward solving problems preventing

full exploitation of subsonic jet aircraft. This in-
cludes work toward reducing engine noise levels, reducing
landing speed, and improving low speed flight control

to permit safe use of smaller airports.

A research program aimed at realizing safe, efficient
supersonlc crulse flight for military and civil air-
craft. Problems involve alrframe- ~engine integration,
inlet-engine-nozzle dynamics, new materials suitable
for long operation at high temperatures,'more efficient
turbine design, and optimum use of avionics to assist
the pllot 1in control of such complex aircraft.

Conduct research in problem areas preventing exploitation
of the full potential of V/STOL aircraft. This includes
work on rotor and propeller design, stability augmenta-
tion systems, all-weather operation, noise reduction
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‘rotect/Mission Description

-

WoSTOL Alreraft techniques, new materials having high fatigue resistance
i Tontinued) to high oscillatory loads, and integrated systems re-

search of concepts showing greatest promise for future
development.

rivnnced Space Technology

e The NERVA-1 is a nuclear reactorp rocket engine
- generating about 75,000 1bs of thrust. The hydrogen
propellant flows at 90 1lbs/sec and is first used to
’ - regeneratively cool the exhaust nozzle after which it
' - 1s heated to 4500° R by a 1500 Mw uranium loaded,
graphite-core reactor and expelled through the nozzle

Hot gas is bled from the exhaust to drive the turbo-
machinery. - . ’

()
-
Coee
jog

The purpose of this experiment is to make a direct I'
recording of the otolith responses in the weightless

state. The stimulus is applied during flights by

angular accelerations (on the order of 0.3 g) of a l
simple capsule., The capsule comprises a double con-

tainer. The inner container is a spheroid and the

outer container a sphere of approximately 11 inches

diameter. Two frogs weighing about one 1b each are l
placed head to tail in the inner container and their

heads are fixed in a special holding device that assures

a firm grip in flight. The body of each frog is sup- B
ported by a nylon tubular net loosely. connected with

the main body of the capsule. The holding device can

be rotated and tilted as required. The inner container !
rotates around a diametral axis while the outer con-

tainer is fixed to the spacecraft.

]
=]

The SERT II program is to provide a long-term evaluation
of the performance and reliability of electric ion
thruster systems while subjected to the environment of
. Space. The spacecraft will be launched into a 930-km,

g full sun orbit. The spacecraft’ structure is a cylinder
21 inches high and 59 inches in outside diameter,
yielding a total available volume of approximately 33
cubic feet, Three-axis attitude control is achieved by
gravity-gradient stabilization of two axes and the use
of control meoment gyros to stabilize the third axis.
The gyros damp motion about all axes. Two backup cold
gas control systems provide redundancy and reacquisition
capability. Power for the Spacecraft and the Agena is
Supplied by solar cells in panels arrayed from the Agena
stage. Power capability is initially about 1500 watts
which includes a 280-watt margin to allow for degrada-
tion during tests.
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Project/Mission Déscription

SNAP-8 SNAP-8 is a mercury-driven, Rankine cycle turbo-
alternator power system using a solid-moderated
v (zirconium-hydride), reflector-controlled epithermal
nuclear reactor for the heat source. The program is
one of technology development leading to a long 1life
(10,000 hrs or longer) space power system in the 30~
100 KWe range.
RAM The Radio Attenuation Measurements (RAM) Project is
a series of ballistic reentry flights to investigate
the interference of ionized flow fields with radio
frequency transmission, communications and radar
. tracking for reentry spacecraft and to develop prac-
tical methods for eliminating this "blackout" phenomena.:
Spacecraft are launched into a ballistic trajectory of
750,000 feet apogee to obtain the reentry attitude
and velocities required in the investigations. The
primary data period is between the altitudes of 350,000
feet and 170,000 feet, in which the nominal velocity
is 26,000 feet per second. Spacecraft are spin-
stabilized to provide an angle of attack of less than
10° during the prime measurement period.

The RAM spacecraft configuration is a truncated 9°
half-angle cone which is.capped with a hemisphere of
6-inch radius. The diameter at the base of the cone is
about 28 inches; height is 51 inches. Of this volume,
approximately one cubic foot is allotted to experiments.
Each spacecraft weighs about 285 pounds, of which about
40 pounds is experiment instrumentation. .

Space Applications

ATS The Applications Technology Satellite is about 3 feet.

: in diameter and 4 feet long and grosses about 800 1bs
in its earlier versions and about 2200 lbs in planned
versions., Orbits are synchronous equtorial and 11,000

' km at 28° inclination. Experiments include attitude
control (3-axls, spin, and gravity-gradient stabiliza-
tion), deployable antennas, despun antennas, meteoro-
logical TV and IR sensors, high-gain (40 db) antennas,
multiple-access communications, ailrcraft-satellite
volce communications, etec.,

-

ATS Meteoro- The ATS Meteorological Satellites will be launched
logical Satel- into synchronous atlitude orbits over the equator for
lite viewlng selected geographical arcs as required. These

satellites are based on ATS spacecraft technology, but
are configured for a meteorological mission as contrasted
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Project/Mission

ATS Meteoro-
logical Satellite
{Continued)

Comgunity TV
Brscast Satel-
lite

Data Relay
Satellite System

Direct TV Broad-
cast Satellite

ERTS

GARP

‘Description

to the ATS series of satellites which are configured
primarily for a multidisciplinary mission, thereby

~constraining the test of certain meteorological experi-

ments. A palr of satellites at synchronous altitude
willl provide for continuity of day and night cloud
data over the Atlantic and Pacific and for the con-
tinuous tracking of balloons over extended geographic
areas from which winds may be derived. The launch
vehicle is a Thrust Augmented Thor-Delta.

A satellite launched by either an Atlas/Centaur or
Titan III C into a geostationary orbit to demonstrate
the technology required for transmitting high quality

-multi-channel (3-6) TV programs via satellites to

moderate cost, specialized institutional receiving
facilities ($500-$5,000) for distribution to classrooms,
homes, and special groups.

A tracking and Data Relay Satellite System (DRSS) will
consist of several synchronous satellites relaying data
from other Earth orbital mission spacecraft, both manned
and automated, which require immediate transmission of
information to mission control centers in the U, S.;

the system would also provide a means of orbit deter-
mination. Such a system would provide 100% coverage for
spacecraft in Earth orbit.

A satellite launched by the Titan III or Titan III/
Centaur launch vehicle, to transmit single channel UHF
TV broadcasts to low-cost augmented home TV receivers
($50 to $200) for viewlng by entire populations.

The Earth Resources Technology Satellite is envisoned

as a spacecraft in the 1000-1b gross weight category,
stabllized in the Earth-pointing mode, and operating

in a 500-nm sun-synchronous Earth orbit. Launch vehicle
would be a Thrust Augmented Improved Delta.

‘A growth version (5000 1lbs) launched by an Atlas-Centaur

to orbital altitudes of 300-500 nm is also planned.
Multispectral equipment would be the primary remote
sensor. This would be supplemented in the growth version
wlth 1Imaging radar and with high-resolution IR and
microwave equlpment.

The Global Atmospheric Research Program (GARP) is to
provide world-wide atmospheric data measurements.
World Weather Watch satellites support this program
and are polar orbiting Nimbus-type observatories which
wlll provide the global three-dimensional data on the
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GEOS

Low Altitude
Equatorial Satel-
lite o

Navigatioﬁ and
Traffic Control
Satellite System

* NIMBUS

Synchronous
Meteorological
Satellite
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Description

mass and motion fields of the atmosphere, cloud

patterns, precipitation patterns, and surface temperatures
rquired by the GARP experiments planned for 1973 and
1976.

The Geodetic Satellite is a 4 1/2-foot diameter octa-
hedron about 2 1/2 feet long weighing about 400 1bs,
launched by a Thrust Augmented Delta into a 600 nm
orbit inclined at 20°. Instrumentation comprises
beacons, transponders, and reflectors to permit very
accurate position measurements from ground stations.
Later flights include near polar inclinations.

The Low Altitude Equatorial Satellite will be based on
Nimbus/TIROS spacecraft technology and will be launched
into a low altitude circular orbit with very low in-
clination. This type of mission 1s required to obtain
higher resolution tropical meteorological data and to
meet the requirements for the high frequency of ob-
servations meaningful to tropical convectlive systems.
The launch vehicle will be a Thrust Augmented Thor-
Délta. . ‘

Preliminary study results indicate that a two-satellite
system 1n geostationary orbit containing L-band trans-
ponders that are capable of providing range signals

and relay of data and voice communications will meet

the misslon objectives. The first flight will be
based on SYNCOM, ATS-1 and possibly ATS-E spacecraft
technology. The second flight will fly advanced in-
struments evolving from the Navigation SR&T and Advanced’
Applications Flight Experiment Program. The launch
vehicle 1s a Delta/TE-364.

The 3-axis-stabilized Earth-pointing NIMBUS spacecraft

has a gross weight of 1000-1500 1lbs in its different
versions (B, D, E, and F) and orbits the Earth at an
altitude of 600-850 miles in an 80° retrograde orbit,.

The spacecraft is a platform to develop Earth meteoro-
logical sensors such as visible and infrared spectrometers
and radiometers, an lmage dissector camera system, filter-
wedge spectrometers, UV sensors, etc. Thls spacecraft
will be used in the World Weather Watch program. Launch
vehicle 1s a Thrust Augmented Thor-Agena.

The Synchronous Meteorological Program has as its objec-
tive the development and flight testing of an operation-
ally oriented Integrated Systems Experiment synchronous
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Description
meteorological satellite. Proven sensors and sup-
porting meteorological technological advances will be
flown on advanced spacecraft evolving from the ATS
F and G flights, launched by a Delta 364.
The 3-axis-stabilized, Earth-pointing TIROS M spacecraft

welghs about 650 1bs. The power system is solar-cell
battery with three deployable solar arrays generating

110 watts average. Launch vehicle is a Thrust Augmented
Improved Delta and the nominal orbit is circular at

1380 km, inclined 82° retrograde. The instrumentation,
providing cloud cover photographs day and night, com-
prises 2 advanced vidicon-recorder systems, 2 automatic
picture transmission camera systems, and 2 high-resolution
infrared radiometers. A solar-proton monitor and flat-
plate radiometer have also been proposed.

The TIROS Follow-on program has the objective of
developing advanced polar orbiting Integrated Systems
Experiment satellite systems and improved operational
sensors in support of the National Operational Meteoro-
logical Satellite System (NOMSS). The Improved TOS
flights, which are ESSA-funded, may also carry R&D
meteorological sensors where the development of such
sensors is concurred in by ESSA and NASA, but is funded
by ESSA. :

I
&

1
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APPENBIX II

EVALUATION OF ALTERNATIVE PROGRAMS

Introduction

This Appendix presents a possible quantitative pro-
cedure for the evaluation of candidate NASA programs. In
addition, it may contain a mechanism for illuminating the
interface between national requirements and. NASA planning. A
quantitative approach is chosen to facilitate a non-ambiguous -
description of the program evaluation rationale.

The evaluation scheme 1s based upon a comparison of
program accomplishments (described in Chapter 6).against a
set of welghted evaluation criteria. For this analysis the
Agency goals identified in Chapter 4 are selected as the cri-
terla. Depending on the degree to which it satisfies a cri-
terion, a program is credited with some fraction of the weight

‘accorded that criterion. The sum of these scores 1is a measure

of the value of the program and is termed the program's M"util-
ity." This utility, alone or in conjunction with program cost,
aids in establishing a ranking of programs.

Subjectivity enters the evaluatioh process in the
(1) choice of evaluation criteria, (2). judgment of the weights
assigned to each criteria according to the degree to which each

-responds to Agency goals, and (3) judgment of the utility of

each program against the list of welghted evaluation criteria.
Pursuit of disagreements over the conclusions of the evaluation
process to one of these sources should serve to illuminate spe-
cific areas of controversy. ' '

Application of the Evaluation Scheme

As an exercise probing the feasibility and usefulness
of this approach to program-evaluation, the three alternative
programs synthesized at each funding level in Chapter 5 were
subjected to a "straw-man" evaluation. The worksheet used is
shown in Table II-1. The weights assigned to each evaluation
criterion (Agency goal) are given in the first column. They
represent a subjective evaluation of the relative Importance of
each Agency goal in the Agency's goals as a whole, i.e., 1000
polnts. This assignment of .weighting factors, therefore, de-
scribes the various potential contributions of NASA to the
national goals - it does not represent the relative worth of
the national goals. Numbers in the next three columns would
represent a Judgment of the degree to which each of the three
proposed programs contributes to satisfying each criterion.
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After assigning utilities to each program and for
each criterla, the columns would be added to determine the
overall utility of the candidate program towards meeting the
Agency strategy. .- .

The numerical values selected for this "straw-man"
evaluation are intended only to illustrate the technique. The
criteria welghting factors and utility values could be deter-
mined through the NASA Planning System organization in order
to reflect Agency thinking on the NASA role in fulfillment of
national goals., As an alternative, the numerical values could
be derived by first selecting the program with the greatest
"management appeal." 1In any event, further study is necessary
to determine how this formalism may be used in program evalua-
tion to obtaln the benefits of a structured approach.
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TABLE II-1

WORKSHEET FOR EVALUATION OF ALTERNATIVE PROGRAMS

Criteria Alternative Program
Weighting Returns
(value Conquest |of Space
Agency Goals judgment) || of Space|Balanced|Activity

Support development of aero-

nautics and space technology 100

and capability to meet mili-

tary requirements

Dembnstrate and maintain tech-

nological strength in aero- 100

nautics and space

Cooperate with other nations

in aeronautics and space ac- 50

tivity

Develop aeronautics and space

technology and capability to 200

provide direct economic bene- .

fits to the nation

Develop large-project manage-

ment techniques which may be 50

applied to solution of na-

tional problems

Exband our scientific knowl-

edge of the atmosphere and 150

space

Provide a focal point for the

development of sclentlsts and 100

engineers

Advance the national aero-

nautics and space technology 250

and capability .

NET UTILITY 1000 -

A R RIS
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Appendix III

STUDY OF COSTING METHODOLOGIES

This Appendix is a report of a study of the costing
methodologies used by the Program Category Working Groups in
developing their Program Memoranda. The report is contained
in a Bellcomm Memorandum for File of October 8, 1968, by
Mr. W. J. McKune on the subject "Costing Methodologies of the

Program Category Working Groups in the 1968 NASA Planning
System." :
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susjecT: Costing Methodologles of the Program DATE: October 8, 1968

Category Working Groups in the 1968
NASA Planning System Case 103-5 fROM: W. J. McKune

ABSTRACT

‘The assistance which Bellcomm is providing for. the
NASA Planning System included a special study to determine the
methodologies which the various working groups used 1n estimating
future costs. This memorandum reports on this study.

" In summary, different methods were used as was deemed
cogent by those responsible for the estimate.

’(a) Where proposed projects were similar to past or
existing designs, historical data was projected
considering changes in the design concept. This

methodology was extensively used by the OSSA per-
sonnel.

(b) Where little historical base exists (in particular,
Extension of Manned Space Flight) lump-sum estimates
were made, at the module level, by cost analysts at
the Centers in conjunction with conceptual design
engineers. As such, these should correspond to those
obtainable at the conclusion of a Phase A study.

(¢c) Where the major elements of costs were modifications
to existing designs or hardware elements which had
been extensively studied, cost estimates were based
on manpower estimates of likely candidate contractors.
This was used by the Lunar Exploration Working Group.

(d) The Space Biology Working Group developed a unlque
methodology to account for the wide variation in
experiment packages and the high attrition rate of
originally proposed (and funded) experiments.

In addition to detailing the methodologles, the re-
port comments on the applicability of these to.various situations.

In gathering the information, the strong impressilon
was obtained that those involved in the process made a con-
scientious effort to depict accurate estimates. However, in
almost every case, the estimator was allowed insuffilcient time
to prepare the values 1n the manner he wilshed.
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supecT: Costing Methodologies of the Program

DATE:
Category Working Groups in the 1968 October 8, 1968

NASA Planning System Case 103-5

FROM:  W_. J. McKune

MEMORANDUM FOR FILE

INTRODUCTION
SUMMARIES
PROGRAM CATEGORY WORKING GROUP METHODOLOGIES

Extension of Manned Space Flight Capability (EMSF)

Lunar Exploration

1 Extended Lunar Module

2 Particle and Field Satellite

3 Lunar Flying Unit

4 Advanced Orbiter

Advanced ALSEP

Advanced Surﬁeyor

CSM - Science

5
6
7 Lunar Payload Module
8
9

Twenty-One Day CSM

10 Three-Man LM, 90-Day Quiescent CSM

11 Lunar Logistic Vehicle

12 Automated Surface Vehicle and Dual-Mode Roving Vehicle

Planetary Exploration

1 Ames Research Laboratory (Venus and Jupiter Pioneer Orbiters)

2 Goddard Space Flight Center (Venus and Mars Planetary
Explorer Orbiters)

3 Langley Flight Reéearch Center (Venus, Mariner/Hard Lander,
Mars Orbiter/Hard Lander, Mars Soft:-Lander, Mars Soft
Lander {Medium)
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3.3.4 Jet Propulsion Laboratory (All‘Others)
3.4 Astronomy 1
3.5 Space Applications

3.5.1 Meteorology

3.5.2 Geodetic

3.5.3 Navigation and Traffic Control

3.5.4 Earth Resources

. 3.5.5 Communications/ATS

3.6 Space Physics

3.7 Space Biology

3.7.1 Experiments

3.7.2 Spacecraft

3.8 Advanced Space Technology

3.9 Supporting Activities (OTDA)

APPENDIX I. Personnel Contacted




1.0 INTRODUCTION

- This document describes the procedures used by each of
the NASA Program Category Working Groups to obtain the costs
presented in the Program Memoranda (PM) submitted to the PSG/PCG
in mid-July, 1968. Section 2 provides summaries of the methodolo-
gies and those cost omissions and duplications that have been
noted. Section 3 summarizes the methodologies 1n terms of the
projects which make up program options. Appendix I lists the
individuals from whom the information was obtained.

2.0 SUMMARIES

Figure 1 summarizes the methodologies and lists cost
omissions which have been detected. Since the cost estimates
were prepared by many people throughout NASA, it was not possible
to explore into sufficient depth to determine all omissions.

: Figure 2 shows areas &6f interface between cost estimates
of the varilous groups.

3.0 PROGRAM CATEGORY WORKING GROUP METHODOLOGIES

3.1 Extension of Manned Space Flight Capability (EMSF)

The costs as presented in the July 15, 1968 version
of the Program Memorandum were prepared on an extremely short
time cycle with three principal inputs. Costs for launch vehicles
weére approxlmated from the time spread of costs from an output
of the Apollo Cost Study (ACS) for a typlcal schedule. Costs
for new developments (recurring and nonrecurring) were obtained by
telephone conversations with Center cost analysts and design
personnel and were based on work done in the parallel Intermediate
Workshop Studies. Experiment costs were obtained from the Payloads
Directorate of the Advanced Manned Mission Office. The PM values
were selected at a meeting in July of representatives of the Centers,
the cognizant program/project offices of OSSA, the Advanced Manned
Missions Office and Bellcomm.

3.2 Lunar Exploration

A methedology having two unique features was used:
(1) a particular contractor was assumed for each new development
and (2) all estimates were initially derived in terms of .the
contractor's manpower requirements with the translation into dollars
based on the contractor's estimated manpower cost.

Where the items of hardware were modifications to existing
designs, the design contractor was assumed. For new designs,
a contractor who had studied the equipment was chosen. A team
of Headquarters and Center personnel visited each of the
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item. A contractor organization was structured to provide for
all of the necessary functions to develop the hardware and con-
duct the mission. A schedule was postulated to define the ac-
tivities of each portion of the organization and estimates of
the manpower requirements as a function of time were derived.
Figure 3 1llustrates such a schedule. A manpower price struc-
ture for the contractor was deduced to account for past costs
and expected plant loading. Costs were then obtained from

the price structure and manpower 1loading.

Costs for launch vehicles, launch costs and costs for , #

contractors and outlined the technical characterictics of each ga
‘ission operations were not included.

The salient features of the estimates of the varicus
hardware elements are discussed below.

3.2.1 Extended Lunar Module

: The necessary modifications to the basic LM conslist of
the addition of cryogenic oxygen, solar panels and a radilator to
provide a closed-loop ECS system. In addition to the manpower
necessary to thus retrofit an Apollo LM, it was assumed that addi-
tional manpower cost would be entalled due to the rigid imposition
of configuration management on the Apollo LM. It was reasoned
that the major modifications to the LM will release many design
improvements which have heretofore been suppressed.

Sustalning engineering manpower requirements for the
basic LM were not included.

3.2.2 Particle and Field Satellite

These cost estimates were prepared by GSFC with re-

liance on historical data on IMP-type satellites. . l

3.2.3 Lunar Flying Unit

The methodology outlined in Paragraph 3.2 and illus-
. trated in Figure 3 was followed

3.2.4 Advanced Orbiter

The outlined methodology was followed assuming that
the Lunar Orbiter experience was applicable. However, affter
completing the effort, i1t was suspected that the estimates were
too high. Because of the similarity of this project and the
Mariner '71, the outlined methodology was repeated, using a
different contractor.

R T e W T e T . LT
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3.2.5 Advanced ALSEP

The manpower estimates were based on the design concept
outlined in "Apollo-Lunar Surface Experiment Package - Experimentors
Design Criteria," March 1968.

The experiment costs were obtained by listing 19 likely
experiments with expected costs for each. It was assumed that
ten of these would be flown. The total cost was obtained as ten
times the average of the nineteen.

3.2.6 Advanced Surveyor

These estimates were prepared by a subsystem-by-sub-
system comparison of the design concept with the Surveyor design.

3.2.7 Lunar Payload Module

This estimate was made by the methodology described
in Section 3.2. The only modifications to the Apollo LM con-
sidered were the removals of the ascent propellant and engines.
Since the modifications are minor, the 1ncrease in cost due to

the release of pending engineering change proposals was assumed
to be negligible.

3.2.8 CSM - Science

The estimate was made in the method outlined in
Section 3.2 with NAA providing the minor CSM modifications and
a separate contractor for integration. The experiment costs were
estimated by assuming selections of three packages of experiments
on each spacecraft with manpower requirements for each.

3.2.9 Twenty-One Day CSM

It was assumed that the CSM life would be extended
to 28 days by the AAP program. The estimate for the modifi-
cation to 21 days was based on a scaling down of the expected
cost of developing the AAP QCSM.

.10 Three-Man LM, 90-Day Quiescent CSM

Cost estimates were not provided for the program
option using these modules. )

3.2.11 Lunar Logistic Vehicle

The method described in Section 3.1 was followed and

gasdbased on contractor studies of the Titan-Agena logistic
ander




3.2.12 Automated Surface Vehicle and Dual-Mode Roving Vehicle

Surface Scientific module experience for manpower estimates,

with JPL providing additional cost estimates for the remote
control features. )

3.3 'Planetary Exploration

3 _.Th-ese estimates were based on the One-Man Lunar

The cost estimates for each project were made by a
Center which was assumed by the Planetary Program Office (SL)
-to have the role of lead Center in planning. The rationale
for this 1s that the estimate is a quasi-commitment on the part
of the Center which will eventually do the work. The methodolo-
‘ gles -employed by each Center are discussed below.

3.3.1 Ames Research Laboratory (Venus and Mars Pioneer Orbiters,
“Jupiter Pioneer Flyby)

» ‘ The estimates were initially prepared for Ames by
TRW, Inc., based on past Pioneer experience. They were then
modified and approved by the Pioneer Project Office at Ames.
Little NASA in-house effort was assumed. ‘ :

3.3.2 Goddard Space Flight Center (Venus and Mars Pianetary
- Explorer Orbiters) . .

l The estimates were extrapolated from the costs of
Explorer 33-35 spacecraft based on an engineering examination

' at the subsystem level. The additional cost due to over-
lapping missions (two launch teams handling four spacecraft)
was included. A substantial in-house effort was initially

1' assumed by GSFC. The Program Working Group increased these costs

to correspond to the -use of a system contractor with little in-
house effort. -

3.3.3 Langley Flight Research Center (Mars Orbiter/Hard Lander
(Small), Mars Soft Lander (Small), Mars Soft Lander Medium)

: Cost estimates were obtained from Langley on an item-
‘ by-item estimate for each.spacecraft based on Lunar Orbiter and

R Surveyor data. The items included recurring and non-recurring
costs and development schedules for Spacecraft subsystems,
sterilization procedures, launch vehicle adapters and shrouds,
and project-peculiar support from the Deep Space Network, Langley
Research Center and Department of Defense. The estimates included
inflationary considerations and system contractor fees.
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3.3.4 Jet Propulsion Laborator& (All Others)

The cost estimates were prepared using the relation-
ships described in a Planning Research Corporation report . ¥
This detalled estimating method is based on available subsystem
data from a wide variety of NASA and USAF projects. The costs
are modified to reflect special constraints.. Costs for missions
beyond 1971 assume the use of system contractors.

3.4 Astronomy

Cost estimates for the three program alternatives re-

lied heavily on experience with similar elements and on studies .
of advanced observatories.

Unit costs for sounding rockets and aircraft opera-
tions are well known. Costs for the Explorer, 0SO and OAO
projects relied to a great extent on past experience. The esti-
mates were separated into experiments, spacecraft, and support
(including data processing). The time-spread of costs fer each
of these was prepared from historical knowledge. For the space-
craft estimates, separate distributions were made for each sub-
system. When improvements to a subsystem were planned, the cost
of improvement was added (e.g., the .three planned improvements
in the data handling, stabilization and control and power systems
to 0SO I, J & K were reflected in increased costs of these sub-
systems). Figure 4 indicates the level of detail that was used.

Cost estimates for the Helios spacecraft were obtained
from two studies.** These estimates were verified by comparing
them with the known costs of the 0SO and OAO. '

The costs for the Orbital Workshop experiments were
assumed to be of the size of the Explorer series.

Costs of launch vehicles were obtained from the Launch
Vehicle Office of OSSA.

3.5 Space Applications
| The cost estimates for the SR&T ahd for Advanced

Applications Flight Experiments (AAFE) were based on the task
requests which the various OSSA program/project managers have

. ¥*¥"Development of Cost Estimating Techniques and Relation-
ships for Unmanned Space Exploration Missions," Planning Research
Corp. #R-870, Hoffman et al, Oct., 1966.

¥*¥"Advanced Orbiting Solar Observatory (AOSO) - Phase 1A
Report," Republic Aviation Co., May 1965, and "Advanced Orbiting

Solar Observatory - Phase II Report," Fairchild-Hiller, March
1966, Contract NASw-9146,
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received from the Centers in support of the various projects.

Launch vehicle costs were not included in the July 15, 1968
version of the memorandum.

Other cost estimates which are peculiar to the Appli- E§
cations Program are discussed below:

3.5.1 Meteorology

+ Nimbus New Starts

The cost estimates for the FY70 new start of Nimbus G
.and H are based on the known costs of Nimbus A through D and the
anticipated run-out costs of Nimbus E and F. The spread of costs
with time considered the expected schedule of the budget cycle
and project approval dates.

« ITOS - Experiments

These costs were estimated to be a continuation of the
expenditures for the development of experimental sensors to be
flown on ESSA-funded TOS spacecraft.

« Meteorological/ATS

This new Start in FY71 was assumed to be based on ATS I
and III spacecraft technology so that its cost was minimum. A

change from this technology would substantially increase the esti-
mate. |

* Synchronous Meteorological Satellite

The cost for this integrated systems test satellite 1is
based on using the sensor technology of ATS I and III and space-
craft technology of INTELSAT. Use of this approach results in ,
minimal development costs.

‘ * TIROS Follow-0On

The complexity of this development lies between the

-
| TIROS-M and Nimbus. Since a new spacecraft is involved, the

costs were estimated to exceed that of TIROS-M but to be less
than Nimbus. : :

* Low Altitude Equatorial Meteorological Satellite

- This new start in FY72 was assumed to lie between a
TIROS and a Nimbus in complexity. Since it is a new R&D satel-
lite, costs of the Nimbus were used.

World Weather Watch (GARP)

th It was assumed that the contribution of the U.S. to
T_is Program would involve a series of Nimbus-type spacecraft.
‘I® number of.these varies with each program option.

T




3.5.2 Geodetic Satellites

Three geodetic satellites are included in the
Program Memorandum. The costs for GEOS-II are the expected
costs for data handling for this satellite. The estimates to
complete GEOS-D are approximated at twice that of GEOS-C due
to the possible requirement for special ground equipment and
speclal computer software to accommodate the flight altim-
eter. These costs will be better known after the prototype
altimeter is flown on GEOS-C. .

3.5.3 Navigation and Traffic Control Satellites

' - The cost estimate for the navigation and traffic
control satellite is the average of the estimates from existing
Phase A mission studies by RCA and TRW. The values are in
substantial agreement with those developed in 1964 studies by
Westinghouse and General Electric. ‘ o

3.5.4 Earth Resources

: Cost estimates for the three program levels
("austere,"™ "reasonable" and "optimum") are based on an evalua-
.tion of what can and should be done at three levels of funding.
The estimates each level presented in the Program Memorandum are

E discussed below:

" Sensor SR&T and Aircraft

.. The "reasonable" option provides a continuation
of the present effort in sensor development and aircraft test-
ing. - The "optimum" estimate is based on the conclusion that ap-
proximately twice the present funding could be prudently spent.
The austere is considered a "bare bones" amount. The aircraft
costs include operating costs. ' :

' * Discipline SR&T

- This category 1s for complete package investigations
‘ _ of high priority ad hoc questions from other agencies (as opposed
' to the development of sensors). The estimates are based on the same
rationale as for sensor SR&T and aircraft. ’

‘. Earth Resources Techhology Satellite

The estimates were based on conferences with con-
tractors who build candidate satellites (RCA: Tiros; TRW:
0GO; GE: Nimbus; and Boeing: Lunar Orbiter). The "reasonable"
and "austere" options utilize Tiros technology and the "optimum"
used Nimbus designs. ’ ‘




* Limited Objective Payload

These costs are for sensor develobment in which
cne or two sensors are tested on a small satellite or are
carried piggy-back on another launch.

3.5.5 Communications/ATS

The estimates for the ATS satellites were based
cn the experience with the seven ATS which have been pur-
chased (ATS A-E and two prototypes) and the completed Phase A
studies on the second generation series ATS F & G.

. The estimates for the SHF and UHF voice broadcasts
catellites were estimated from completed studies by General
Electric Corp. and RCA (Contracts NASw-1475 and 1476, respec-
tively) and current SR&T studies with Hughes aircraft and
Litton Industries on design concepts for the microwave trans-
mitters.

The distribution and direct television satellite
costs were somewhat speculative. They were based, in part,
on work done by General Electric (Contract NASw3-9708) and
partly on in-house effort.

3.6 Space Physics

Most of the activity of the Space Physics Program is
a continuation of existing programs (OGO, IMP, Pioneer and the
Explorer class). The cost estimates for these were made as a
contlnuation of past costs and, through FY73, were. drawn from
the OSSA POP 68-1. The estimates for the new projects were
prepared as discussed below.

The estimates for the solar probe were based on
assumptions that the Germans would provide the satellite with the
" U.S. providing technical assistance, two or three experiments,
the launch vehicle and its support and the data collection.

’ Estimates for the IMP series were based on an extra-
+ Polation of past costs at GSFC and included a subsystem-by-~

subsystem examination of each series to reflect planned up-
€rading (e.g., the data handling system cost for IMP-K and
futsequent craft was increased because of the planned addition
¢ a computer). The estimates Included the anticipated costs
¢f two years of data analysis for each spacecraft.

g

.. The costs for the Interplanetary Micrometeoroid
‘robe (Asteroidal Probe) and the meteoroid 'satellite were based

fgvin-house studies at the Langley Research Center. These studies

not been formally documented.




_The cost estimates for the relativity experiment were
made by an OSSA/MSFC examination of various design concepts.
The estimate 1s not consldered firm since technical questions
on thermal control and packaging of the maser are unanswered.

3.7 Space Biology

3.7.1 Experiments

A unique procedure for estimating the cost of ex-
periments was used. This procedure was adopted to adjust for
such peculiar features of blosclience experiments as the high
attrition rate between concept and flight; a wide variation
in experiment size; variations ‘in numbers of experiments per
spacecraft; and common and unique spacecraft requirements such as
a life support system, close internal temperature control, and
possible recovery.

The methodology used an experiment unit, a concep-
tual value that approx1mates the average number of experiments
per flight taken over a series of similar spacecraft. It is
assumed that six years prior to any flight, a definite number of
experiment units are initiated for this flight. The rate of
attrition with time was projected from historical data and exper-
ience data. A cost for each unit in each year was also obtained
from historical data. From these a time-cost profile for each
flight was obtained. :

It was further assumed that one-third of the experi-
ment units will be repeated each year for four years with
an apportionment of costs in each year based on historical
data.

The methodology may be compared to the cost of opera-
ting a school in which it 1s planned to graduate six students
each year. Because of the historical attrition rate, eighteen
students start the first year, with four dropping out that
year. At the end of the sixth year, the desired six students
graduate. Two of them then take a two-year graduate course.

From historical data, the cost of each student in each year is
known, so it is possible to construct a year-by-year cost profile.

An iImportant advantage to this approach 1s that it
provides a yardstick against which one can measure the ap-
portionment of funds in a given year to the various activi-
t%es such as SR&T, experiment definition, flight hardware design, -
ete.

SR&T fund estlimates were obtalned by assuming that these
would provide for the first three years of an experiment life.
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.Details of the technique may be found in the document "Phasing
and Resource Requirements for Future Bioscience Flight Programs"
Ames Research Center, June 13, 1968,

3.7.2 Spacecraft

The costs of the Biosatellite spacecraft were ob-
tained from the exlsting designs. The costs of the Improved
Biosatellites were made by the Bilosatellite office at the Ames
Research Center in consultation with the Biosatellite contractor.
Cost estimates for the Biopioneer were made by the Pioneer Office

of the Ames Research Center and are based on the existing Pioneer
designs. : ' '

Estimates for launch vehicles were made by the Launch
Vehicle Office of O0SSA.

3.8 Advanced Space Technology

The costs for the alternatives were based on the ‘ex-
perienced judgment of the level-of-effort activity needed to ex-
ecute.advanced research and development at three: levels. The
values were obtained as an extrapolation of the run-out of
existing programs and an estimate of the effort needed in
Selected areas where new starts are deemed advantageous. The

Program Memorandum provides the amount of the estimate for
each new start. '

3.9 Supporting Activities (OTDA)

. Two types of cost estimates are provided in the 0OTDA
section of the Supporting Activities Program Memorandum: over-

Séas operating costs and development costs for tne relay sat-
ellite systems. '

3.9.1 Overseas Operating Costs

: The cost estimates were extracted from the OTDA
gacument "Overseas Operations Study (SAS-9)." This study
“asents separate costs for operating the MSFN, DSN and STADAN,
each with three mission models. A station-by-station workload
forecast was made for each model in terms of man-shifts.

Dollar costs were then obtalned from historical costs at each
station. A 5% inflationary factor was includeq.

The principal features of the MSFN costs were (a)
-an increase to two-shift capabllity to support Apollo and (b)
a reduction in 85-fgot station requirements and in ship and
alrcraft support for the less active models. . -

.
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The STADAN analysis also included a station-by-
station allocation to mission model projects, with the added
detail of the number of telemetry links being received. This
resulted in a reduction in links at some stations for light
models and a closing of the Lima, Peru station for the lightest

No costs were included for the domestic stations,
NASCOM or for GSFC support.

3.9.2 Relay Satellite Costs

‘ The cost estimate for the voice relay satellite
system was prepared by GSFC based on the technology and costs
of the ATS-1 and ATS-3. The costs for the data relay satellite

system were obtained from the estimates contained in two
studies. ¥

4,0 Conclusions

. Three comments on the generalities of the estimating
methodologies appear in order: (a) no distinction was made
.between costs andg obligations in the values, (b) there was no
uniformity as to the inclusion of inflationary effects and
(c) the estimate did not indicate whether it was based on in-
house integration or use of a prime contractor. In cases where
prime contractors are involved, the type of contract is an
important aspect of the validity of the estimates.

In gathéring the information the strong impression
was obtained that the individuals involwved made a conscientious
effort to produce accurate results. In almost all cases, much
more detailed information was available to substantiate the
Value presented in the PM.

It would appear that considerable advantage might be

derived by a consideration of the applicability of each of the
four general methods used. -

(a) Where proposed projects were similar to past or
existing designs, ‘historical data was projected
considering changes in the design concept. This

methodology was extensively used by the 0SSA per-
sonnel. .

>

*¥"Orbiting Data Relay Network Study, Final Report," LMSC
#699559, April 10, 1967, Contract NASw~1446, and "Orbiting Data
Relay Network Study, Final Report," RCA #AED-R-3152, March 22,
1967, Contract NASw-1447, .-
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(b) Where little historical base exists (in particular,
Extension of Manned Space Flight) lump-sum estimates
were made, at the module level, by cost analysts at

" the Centers in conjunction with conceptual design
engineers. As such, these should correspond to those
obtainable at the conclusion of a Phase A study.

(¢c) Where the major elements of costs were modifications
to existing designs or hardware elements which had
been extensively studlied, cost estimates were based
on manpower estimates of llkely candidate contractors.
This was used by the Lunar Exploration Working Group.

(d) The Space Biology Working Group developed a unique
methodology to account for the wide variation in
experiment packages and the high attrition rate of
originally proposed (and funded) experiments.

In particular the methodology for estimating experiment
costs appears applicable in areas where a high attrition rate
exists between initial funding and flight of experiments. The
rationale of using manpower costs of contractors appears quite
sensible when modifications of exlisting items being manufactured
are involved.

In gathering the information, the strong impression
was obtained that those involved in the process made a conscientious
. effort to depict accurate estimates. However, in almost every.
case, the estimator was allowed insufficient time to prepare the
values in the manner he wished.

e dfene
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Appendix I

PERSONNEL CONTACTED

In assembling the information contained herein, the
followling NASA personnel were contacted:

1. EMSF

W. O. Armstrong, MTX

W. J. Hammon, MTP
W. J. McKune, MTS

H. C. Mandell, ASTD (MSC)

Qe

2. Lunar Exploration

F. W. Kretzmann, MPR

3. Planetary Exploration

" R. S. Kraemer, SL P.
4. Astronomy
M. J. Aucremanne, SG

5. Space Applications

« E. Alexovich, 9710, LRC J.
. Ehrilich, SAV B.
. J. Kelleher, SAO

. L. Mandeville, SAF

J. R. Porter, SAR

oo I o R

6. Space Physics

M. J.‘Aucremanne, SG
C. T. D'Ailutolo, RV-1
T. L. Fischetti, SG,

> > T

7. Space Biology

L. G. Goff, SB D.
8. Advanced Space Technology

S. J. Grivas, P
9. OTDA Supporting Activities (T&OA)

J. C. Bavely, TN

. W. Poore, BR-1
. W. Vaughan, R-AS-SR (MSFC)

Williams, MPR

‘G. Marcotte, 724 (GSFC)

E. Rosenberg, SAG
B. Schardt, SAN
1

ott, SG .
Schardt, SG
Sures, SG

nE W

K. Jenkins, SB

J. Stockwell, TN
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PLANNING STEERING GROUP
Minutes of the 1lst Meeting

February 20, 1968

MEMBERS

Dr. Homer E. Newell, Associate Administrator
Chairman

Edgar M. Cortright, Deputy Associate Administrator for
Manned Space Flight (Absent)

Oran W. Nicks, Deputy Associate Administrator for
Space Science and Applications

H. R. Brockett, Difector; Operations, Communications, and ADP, OTDA
Dr. Leonatd Roberts, Director, Mission Analysis Division, OART

DeMarquis D. Wyatt, Assistant Administrator for Program Plans
and Analysis

Dr. Alfred J. Eggers, Assistant Administrator for Policy
William E. Lilly, Assistant Administrator for Administration (Absent)
Arnold W. Frutkin, Assistant to the Associate Administrator

William A. Fleming, Office of Program Plans and Analysis
~Director, Program Review Division

Joseph F. Malaga, Office of Administration
Director, Resources Analysis Division

N. B. Coheﬁ, Office of Policy (Absent)

‘ﬁouglas R. Lord, Deputy Directof? Advanced Missions Programs, OMSF
Pitt G. Thome, Director, Advanced Programs, OSSA

Richard J. Wisnierki, Deputy Director for Programs, OART

Paul F. Barritt, Office of Tracking and Data Acquisition

Alfred M. Nelson, Office of Program Plans andhAnalysiS
Secretary

Harold B. Finger, Associatc Administrator for Organization
and Management
J. Allen Crocker, Assistant to the Associate Administrator
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1. The Chairman outlined the concept, framcwork, and working relationships
of the Planning Stcering Group. The Planning Steering Group will join
Program Office deputy directors and chief planners with relevant func-
tional staff ofiices in a single committce to direct and monitor agency-
wide planning within the budgetary cycle and beyond. It will be chaired
by the Associate Administrator. It will interface between the Management
Council and a poction of the Planning Steering Group to be known as the
Planning Coordination Group. The Planning Coordination Group, chaired
by the Special Assistant to the Associate Administrator, will consist
of the chief planners of the Program Offices plus the Functional Staff
Offices concerned. It will be responsible at the working .level for the
planning process which will be carried on through Working Groups in each
of the Program Categories identified by the Bureau of the Budget. The
Workiny (lioups will bring to bear program office, functional office and
center representation. Their product will be in each case a Program
Memorandum to present major planning alternatives to the Administrator,
The Program Mcmorandum will be supported by a Planning Source Document
which can contribute to Project Approval Documents and other requirements.

I11. The need for guidance from the Management Council to the Plénning Steering
" Group andits Working Groups was recognized and guidelines will be provided.

IIT. A work plan and schedule for the Planning Steering Group was distributed
and discussed. A copy is attached. 1In addition to reviewing the program
categories and making recommendations on the composition of the Working
Groups, the Planning Coordination Group is to consider the Planning Source
Document content and the Planning Steering Group role in Advanced Mission
Studies. ' ' .

1V. The Planning Coordination Group was asked (a) to review the program categories
and make recommendations on changes they thought desirable; (b) to make
recommendations on the Chairmen and composition of the Working Groups; and
(c) to review present procedures for handling advanced mission studies and
to make recommendations in regard to any changes that appeared necessary.

The action items assigned to the Planning Coordination Group are to be reported
on or before March 8, 1968. :

o
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Alfred M. Nelson
: . Secretary
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PLANNING STEERING GROUP

Minutes of the 2nd Mccting

March 5, 1908

Dr. Homer E, Newell, Associate Administrator

Chairman
Edgar M. Cortright, Deputy Associate Administrator for

Manned Space Flight (Absent) ' :
-Oran W. Nicks, Deputy Associate Administrator for

Spacc Scicnce and Applications
H. R. Brockett, Jirector, Operations, Communications, and ADP, OTDA
Dr. Leonard Roberts, Director, Mission Analysis Division, OART
DeMarquis D. Wyatt, Assistant Administrator for Program Plans

and Analysis '

.Dr. Alfrced J. Eggers, Assistant Administrator for Policy (Absent)
William E. Lilly, Assistant Administrator for Auministration )
Arnold w. Frutkin, Assistant to the Associate Administrator
William A. Fleming, Office of Program Plans and Analysis
Director, Program Review Division ‘
Joseph F. Malaga, Office of Adminiscration
Director, Kesources Analysis Division
N. B. Cohen, Office of Policy (Absent)
Douglas R. Lord, Deputy Director, Advanced Missions Programs, OMSF
Pitt G. Thome, Director, Advanced Programs, 0SSA
Richard J. Wisniewski, Deputy Director for Programs, OART
-Paul F. Barritt, Office of Tracking and Data Acquisition
Alfred M. Nelson, Office of Program Plans and Analysis
. Secretary
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OBSERVERS

Admiral Weakley, Assistant Administrator for Management Development
J Allen Crocker, Assistant to the Associate Administrator

I. INTRODUCTION

The Planning Steering Group met to consider the recommendations of
the PCG in regard to: - '

a. Program Categories

b. Program Category Working Group Chairmen
¢. Procedures for Advanced Mission Studies
d. Content of Planning Source Document

e. Planning Guidelines )

f. Role of Centers

B in oo Shn i
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11, DISCUSSION OF THE ACTION/AGENDA ITEMS

A. Program Categories

The discussion of the recommendation on the program categories
resulted in tentatively adopting the following categories:

Extension of Manned Flight Capability

Lunar Exploration

Planetary Exploration (to include exobiology)
Astronomy

Space Applications

Space Physics

Bioscience (to include environmental biology)
Aircraft Technology

Space Technology

Supporting Activities

ﬂ‘ ,
OV ENOVMBRWN M

In addition to the above categories, a Spccial Launch Vehicle.
Group was agreed upon_to handle special assignments., '

The charging of OART space technology items to program categories
wherever specific mission supporting roles can be identified was
not decided. It was agreed that a decision on this is not required

at this time. A presentation is to be made by OART personnel on
this item.

B. Program Category Working Group Chairmen

The Program Category Working Group Chairmen were agreed upoéon and
are included in the enclosure to these minutes. The suggested
Program and functional office personnel membership and appropriate
center participation are also shown.

C. Procedures for Advanced Mission Studies

A procedure tentatively adopted by the PCGC was presented. The
procedure eliminates the requirement for submitting work state-

‘ ments and substitutes a brief one-page description to be prepared
by the Program Office. This description will become a part of the
PAD which will be revised to refer to the study description sheet,
The requirement for the AsSociate Administrator to approve the
contractor selection is also rescinded. Approval of each advanced
study by the Associate Administrator is still required. A definition
of an advanced study is to be prepared to help clarify the difference
between advanced studies and studies conducted under SRT.

D. Content of Planning Source Document

An outline of the suggebted content of the Planning Source
Document as tentatively adopted by the PCG was submitted (copies

previously distributed). This outline will be revised as experience
dictates.

e ———— : e——
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Role of the¢ Centers

=3

The role of the Centers and the need for their representation
in the Working Groups was again stressed. A letter to the
Program Office Associate Administrators from the Associate
Administrator to be used as a basis for..requesting Center
participation was requested. It was agreed that the Planning
Steering (roup would assist in impressing the Centers with the
importancce of Center representation.

The need to ensure the presenée of the Working Group Chairmen at the
meeting of the Planning Steering Group with Mr., Webb on March 6 was
stresscd., .

°

. éL *“f/l'y/i’ g V?

“1 red M. Nelson

Secretary

"
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PROGRAM CATEGORY WORKING GROUP
CHAIRMEN AND SUGGESTED MEMBERS AND
CENTER PARTICIPATION

Extension of Manncd Flight Capability - Chairman, Douglas R. Lord,

Deputy Director, Apollo Applications Program, OMSF.

Suggested Headquarters Members:

Bernard Maggin, Office of Program Plans and Analysis

=3

R

g

s

Ernest W. Poore, Otlice of Administration, Resources Analysis Division

Dr. Franklin P. Dixon, Mr. Joseph Tschirgi, Mr. Robert Voss, and

Dr. Jack Wild, OMSF
Robert S. CGutheim, OSSA .
Dr. Walton L. Jonces MD, Mr. Chatham, OART
Paul F. Barritt, OTDA

Suggested Center Participation:

MSC, MSFC, LRC

Lunar Exploration - Chairman, Capt. Lee R. Scherer,

Director, Lunar Exploration, Apollo Applications Program, OMSF.

Suggested Headquarters Members:

Albert 0. Crobaugh, Office of Program Plans and Analysis

Office of Administration, Resources Analysis Division
(To be provided)

Dennis James, OMSF

Suggested Center Participation:

MSC, MSFC, JPL

Planetary Exploration _ - Chairman, Donald P. Hearth,
Director, Lunar and Planetary Program, OSSA.

Suggested Headquarters Members:

Luke L. Liccini, Office of Program Plans and Analysis

Office of Administration, ResourcesAnalysis Division
‘(To be provided) i

Dr. William L. Haberman, OMSF .

Dr. James Downs, OMSF . : -

Robert S. Kroemer, OSSA

Mr. Reecc V. Hensley, OART

Hugh S. Fosque, OTDA

—
o
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Suggested Cvnltj'}glrticipntion: .

JPL, LRC, ARC

Astronomz - Chairman, Dr. Henry J. Smith,
Deputy Director, Physics and Astronomy, OSSA.

Suggested Headquuarters Members:

Milton J, Kramcr, Office of Program Plans and Analysis

Office of Administration, Resources Analysis Division
(To be providcd)

Dr. Harvey Hall, OMSF

Mr. Fred Allen, OMSF

Mr. Laurence F. Cilchrist, OART

Suggested Center Participation:

LRC, MSFC, ERC, GSFC

5. Space Applications - Chairman, Mr. Leonard Jaffe,
Director, Space Applications Programs, OSSA.

Suggested Headquarters Members:

Luke L. Liccini, Office of Program Plans and Analysis
Office of Administration, Resources Analysis Division
(To be provided) :
Dr. Charles A. iHuebner, OMSF
Dr. Robert A. Sumnmers, OMSF - . ]
Meteorology Sub-Committee - Chairman, Dr. Morris Tepper, 0SSA
Earth Resources Sub-Committee - Chairman, Robert Porter
Communications, Navigation, Traffic Control and Geodesy Sub-Committee -
Chairman, A, M. Gregg Andrus, 0SSA
"~ Frank J. Sullivan, OART
Dan S. Serice, OTDA

Suggésted Center Participation:

" GSFC, MSC, ERC, LeRC

‘ 6. Space Physics - Chairman, Mr. Jesse Mitchell,
Director, Physics and Astronomy Programs, OSSA

Suggested Headquarters Members:

Donald P. Johnson, Office of Program Plans and Analysis

‘Office of Administration, Resources Analysis Division
(To be provided)

Dr. William Armstrong, OMSF

Suggested Center Participation:

.

"GSFC:




- IV-10 -

7. Bioscience - Chairman, Dr. Orr E. Reynolds,
Director, Bioscience Programs, OSSA.

= O3 TN o

Suggested Headquarters Members:

Bernard Maggin, Office of Program Plans and Analysis

Office of Administration, Resources Analysis D1v151on
(To be provided)

Dr. Sherman P. Vinograd, OMSF

Dr. Leo Fox, OART

. Suggested Center Participation:’

ARC

8. Aircraft Technology - Chairman, Charles W. Harper,
Deputy Associate Administrator (Aeronautics), OART.

Suggested Headquarters Members:

Spiro Grivas, Office of Program Plans and Analysis

Office of Administration, Resources Analysis Division
(To be provided) .

Albert J. Evans, OART

Suggested Center Participation:

FRC, LRC, ARC, LeRC

9. Advanced Space Technology - Chairman, John L. Sloop,
Assistant Associate Administrator, OART. .

G U9 =N mm & 8 &=

Suggested Headquarters Members:

.Spiro Grivaé, Office of Program Plans and Analysis

' Office of Administration, Resources Analysis Division (To be provided)
‘ g Eldon Hall, OMSF :

Charles Davis, OMSF
James 0. Spriggs, OSSA
Milan J. Krasnican, OART

Suggested Center Participation:

All Centers, participation of MSFC, MSC, KSC to be determined.

~
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Supporting Activ:ties - Chaivman, Ralph E. Cuseean,

Dircctor, Facilitics Management Office; Oftice of Administrat ion,

Saggested Sub-Cowmittees and Chairmen:

Administrative Upvrations, Sub-Committee Chairwan, Otis . Redfield
Launch Vchi(fqgupport, Sub-Committee Chairman, 't'. B, Norris

OTDA, Sub-Co.uittee Chairman, Paul F. Barritt

T:;Enolo;y itilization (To be provided)

University Aifairs (To be provided)

Special Lounch Veiicle Group - Chairman, Milton W. Rosen
Senior Scicutist, Office of Defense Affairs.,

.

Suggested Headquerters M. ombers:

Alfred . lolson, Office of Program Plans and Analysis

Thomas Cawpbell, Office of Administration, Resources Analysis pivision
Arnold L. Scunycr, OMSF

Lester K. Fero, OMSF

Joseph B, Mahon, 0SSA

Joseph E. McGolrick, 0OSSA

Adelbert 0. Tischler, OART

Suggested Center Participation:

MSFC, LeRC, LRC, GSFC
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PLANNING STEERING GROUP

- Minutes of the 3rd Meeting

March 6, 1968

MEMBERS :

Dr. Homer E, Newell, Associate Administrator
Chairman

Edgar M. Cortright, Deputy Associate Administrator for
Manned Space Flight

Oran W, Nicks, Deputy Associate Administrator for
Space Science and Applications

H. R. Brockett, Director, Operations, Communications, and ADP, OTDA

Dr. Leonard Roberts, Director, Mission Analysis Division, OART

DeMarquis D. Wyatt, Assistant Administrator for Program Plans
and Analysis

Dr., Alfred J. Eggers, Assistant Administrator for Policy

“William E. Lilly, Assistant Administrator for Administration

Arnold W. Frutkin, Special Assistant to the Associate Administrator

William A, Fleming, Office of Program Plans and Analysis
Director, Program Review Division

Joseph F. Malaga, Office of Administration
Director, Resources Analysis Division

N. B. Cohen, Office of Policy
Special Assistant to the Assistant Administrator for Policy

Charles W. Mathews, Office of Manned Space Flight
Director, Apollo Applications Program

Pitt G. Thome, Office of Space Science and Applications
Director, Advanced Programs :

Richard J. Wisniewski, Office of Advanced Research and Technology
Deputy Director for Programs

Paul F, Barritt, Office of Tracking and Data Acquisition
Staff 801ent1st

Alfred M., Nelson, Office of Program Plans and Analysis
Secretary

Mr. Webb met with the Planning Steering Group and Program Category Wbrkiné
Group Chairmen to provide broad guidance to those who will be directly
involved in Agency planning for FY 1970.

Dr. Newell reviewed the planning concepts and organization. The draft
Management Guidance for Orientation of PSG Working Groups (enclosed) was
discussed and revised by Mr. Webb.

Mr. Webb emphasized the challenge we face to define new starts which might
gain support, the importance of a flexible approach which can establish the
basis for work in specific areas short of total project authorization, and
the possible application of the techniques of the Source Evaluation Board
approach to budgeting/planning decisions.

s/Alfred M. Nelson

Fnel. Secretary

By SN O Be B OGN My e D W e OGN B e T D B oI em




°

PSe Management Guidigc

- IV-13 - . 36764 /}.

ORIENTATION OF PSG WORKING GROLLPS

This is an interim and partial statement'of guidance for the PSG
planning complex which will be improved and updated from time to time.
It should be used in the context of oral guidance provided by Mr. Webb
March 6.

General Considerations

Election Year - Since 1968 is an election year, the President's

overall budget will undoubtedly be debated vigorously. 1t is important

that we provide the issues and facts to generate thorough public discussiun

of .our program so_that we can establish a sound basis for projécting that

program into 1970.

Space Budget Planning - Careful examination .of our budgetary expericace

shows that the successive reduced authorization and expenditure totals rfor

the past several ycars are the product of two factors: (a) declining
cxpenditurés as major ﬁrujécts run out, and (b) a national 5udget3ry—
priority_situatibn that has led the President to withhold approval for
major new projects. In fact, our ongoing program has rcceived essentially
the support we have rcqucéted for it.

"This clearly presents a challchge to us to develop the strongest
possible basis 1or important ncw.projects. (For cxample, by discuséins
Fiscal Ycars 1968 and 1969 togethier before the Congress, we uained an
opportunity to initiatc discussion of the values to be obtuained from a
manned workshop and to work toward it without requiring a complete detinition

that would be¢ acceptable to all interests or final approval tor an ultimate

Project. We are, thercfore, in a good position to establish a stabilized




e s et o —— e iaa s - P

- IV-1l -_.

base for continued work for our good ﬁeople in the mannedvarea and to
develop and stimulate ideas fqr projects and expefiments which might be
associated with it, 1If our planning and the results of our work can
attract and merit interest and attention in the emerging4most attractive
prospects, that interest and attention will in_turn reflect itself in the .
kind of support for the program that will give it strength and stayiné
power. This approach may be considered also in other program categories.)
There are those aspeéts of this challenge to the officials of NASA which
are of particular importance: (1) How do we most effectively utilize the
capabilities and facilities we have brought into being? (2) ﬁhat innova-
tions can we introduce into our planning so that we make dollars go further?
(3) How can we provide the needed close rélationghips on a continuing basis
between planning and our pattern of scientific ahd engineering studies and
developmental work on components and systems? We should not simply carry

forward older planning in the belief that we will do as much or as little

~of it as dollars will permit; we should develop new concepts and new

approaches to our objectives,

Soviet Space Activity - There is attached, for your reference, material

utilized by Mr. Webb before the Senate. The prospect of major Soviet activities
does not, however, reduce our own job to explain why our programs are important.

4"
Thought has bee®” given to the implications of specific Soviet projects which
1 : -

K

‘might maturc earlier than our own. For example, some consideration should

be given to contingency program adjustments that ﬁight be indicated if a

manned lunar landing were accomplished by the Soviets prior to the successful

3

accomplishment of the Apollo program,

.

i ¥
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Special Planning Considerations

Objectives and Purpose - In the past, cxecutive and congressional

recipients of budget presentations have felt inadeﬁuacies in material
relating our project and. program proposals to national neéds aﬁd interests.
Special attention should therefore be directed to explaining (a) the broad,
long-term goals, and (b) the immediate purposes which prograﬁs are.intendcd
to serve. A given project will have its own more limited onectives which
are intended to broader program objéctives related to national neceds and
interests. Both should be fully developed as appropriate,-in terms of
rationale, cost-to-bcﬁcfit rélationships, releQance to user interests,
expected social value, cvidence of past benefits, etc.

Non-NASA Participation - NASA is associated with a number of govern-

ment agencies and non-government institutions in the planning and imple-
mentation of programs. This comprehends our participation with the
Department of Defense in the Aeronautics and Astronautics.Coordinating
Board and with PSAC; it includes the c;mplex‘of steering cdmmittees and
advisofy boards which we have worked out with the academic Eommunity. The

views and positions of these groups and any understandings we may have

3

reached with them should be considered carefully. While they need not
determine NASA decisions, ‘they nevertheless me:{t full consideration.
Where they supporf’NASA program directions, it wiil\be helyful to cite
their views. Any disscnting opinionsbby'such bodies relevant to alterna-
4 ’ -\
tives proposed by Working Groups should be clearly identif?ed and included

in the resource material of the Working Group.




- IV-16 -

It will be necessary in some arcas to consull directly with other

agencics, particularly where their own user necds must be verified for

reflection in our Planning. It should be made clear to all involved that

this consultation.is 101 the purposc of developing alternatives in a

planning process and docs not imply decisions or commitments by NASA

The PCC Chairman must be kept currently informed of outside consultation,

NASA Centers

- NASA competence is heavily concentrated in the Centers

which must, therelore,

and critically, A numbcr of steps and management studies are underway to

enhance this 1nvolvemunt of the Centers in a growing evolutionary process,

Center participation in cacl of the Working Groups is providd‘for.

Alternatives - The products of the'Working Groups will be in the form

of alternatives rather than decisions or recommendations. It is vitally

important that ‘such altcrnatives be suitable for support, viable and useful

in themscélves. 1In a few instances in the past, weak alternatives may have

been put forward without the: intent to press for them in order to focus

attention on one desired main proposal, Unless specific guidance to the

contrary is given, alternatives should offer the option of rapid or slow

-.advance, Thus, both tcchnical and economic alternatives arec ordinarily

- Tequired. Consideration should also bo given, in connection with alterna-

.

tives, to differing requirements for NASA resources.

SRT and AMS - Each Working Group should consider and present the kind
AL LG

and extent of SRT and AMS required to support cach program irea, Long-Range

considcerations should be dchloped to serve as reference poans for SRT and

AMS planning and decisions. Thought should he given, in this connection,

to imaginatjive Wilys Lo vue saciliries and equipment which exist tor other

Purposcs,

be fully involved in the plannlnb process creati«ely

Sy
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Program Categories

In each of the following categorics, particular attention should

be given to the factors listed, among others:

Extension of Manned Flight Capability - This program éategory,

formulated by the Bureau of the deget, interfaces with other categories
where use of man in space may be desirable or necessary. The contributions

which man may make in those cases should be coupled with the purposes and

- values of extending knowledge and capability of man in space per se, i,.e.,

we need to explain what are the next jobs ahead for man and with man in
space and why we want to do them.

Evaluate and phasc¢ the relationship between manned flight and
space astronomy:

Take into account and consider, e.g., the PSC view that a
workshop is naturally combined with biomedical and biological investigations
(see PSAC report of 2/19/67, page 12);

| Consider the implications for launch vehicle requirements and
costs in the light of othe;‘current studies, e.g., AACB Launch Véhicle
Panel'gtudies and others.

Lunar Exploration - Describe our. approach to plans for lunar

explqration;
On the assumption thaé.the Apollo objectivg Qill pe met with the
first landing on and return from the Moon, plus'the ;anding of an ALSEP,
what considerations should théﬁ-apply to our objeétives anc¢ us of capabilities?
Define the major decision points aﬁd indicate their timing;
- Among the overall choices which should be developed are alternatives
to mul#i-launch, large vchic¥e missions aﬁa, in ‘lieu of cémprchcnsivc lunar

¢xploration programs, sclective lunar cxploration possibilitics.

-




- IV=18 - - 6

Planetary Exploration - Considering the wide range of possible

objectives from the innermost planets to Jupiter and beyond, and the

spectrum of projects which were directed at the moon, identify alternative

priorities for planetary cxploration and justify. the different rates of
expenditure involved; “
Consider the implicatioﬁs for the launch vehicle base and costs,
Astronomy - Provide a bésis (in terms of goals,'orderly develop-
ment of art, !{lexibility) for evéluating alternative mission concepts;
Consider the relationship of man and telescope in terms of the
state of ché art for each in space, the optimum phasing of'any inter-
dependence, and the best mode of such interdependence.

Other Scientific Investigations in Space - Elaborate the basic

purposes and benefits of bioscience activity;

Consider what working basis might be established for integrating

bioscience with the study of man in space.

Development of Space Applications - Place central emphasis upon

demonstration of the prospects for economic pay-off of proposed activities,

particularly ERS.

Space Technology - Attempt to correlate technology development

Plans with potential uses, in terms of both utility and timing; : ' '
Attempt to correlate past activities with identifiable, positive

results;

Consider opportunities to exploit technology for wmultiple uses.

Aircraft Technolopgy - (The title of this Program Zategory, which

is framcd by BOB, should be broadly construed to equatc with NASA's total I

aeronautical *interests.)
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Define a NASA concept of government responsibilities in civil

aircraft technoiogy;

Explain how proposed activities contribute to NASA's respon-

sibilities in the government-wide picture;

Correlate past activities with positive results to the extent

possible,

Supporting Activities - Develop alternative philbsophies regarding

’ the future size and responsibilities of NASA Centers and their relationship
to industrial capabilities;
Consider a desirable and defensible balance of SRT and AMS as

between the different program areas.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRAT!ON
WASHINGTON, D.C. 20546

April 30, 1968

OFFICE OF THE ADMINISTRATOR

MEMORANDUM TO DISTRIBUTION
FROM: AA/Assistant to the Associate Administrator

Subject: Actions and Guidance from Planning Steering
Group Meeting of April 25, 1968

Members of PSG Attending:

Newell, Fleming, Wyatt, Nicks, Debus, Frutkin,
Pickering, Clark, von Braun, Silverstein, Allen,
Krieger, Thome, Mathews, Lilly, Eggers, Trimble

(for Gilruth), Brockett, Roberts, Barritt, Wisniewski,
Malaga, Cohen, Luskin, Stroud

Absent: Cortright, Bikle, and Elms

Ex Officio: Naugle, Mueller, Finger

ACTIONS

1. PCG/WG's should put their April 25th reports in
the common format developed for that meeting., This
material is to be sent to members of the PSG, along
with copies of the April 17th submission by the WG's,
for their consideration for the next meeting.

2. The WG's will be instructed to proceed meanwhile
with their work, concentrating on the more obvious
alternatives until PSG/MC can prov1de more specific
guidance,

3. The approach to the organization and functions of
the Institutional Working Group will be written up as
presented and given to the Management Council for review
and approval.

X
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4., Dr. von Braun will send in comments on the launch
Vehicle Working Group's study program to suggest items
which should be emphasized and those which might be
dropped. '

5. The Administrator should be asked to reaffirm his

guldance that the Apollo program be considered ended
with the first successful landing and return.

6. The PSG will consider its schedule at its next
meeting.

GUIDANCE TO WORKING GROUPS

1. Applications

. In response to the question whether NASA should
defer to another agency in initiating a development
or project effort, the temper of the Group was more
positive, suggesting that NASA should take the
initiative.

2. Extension of MSF

The Working Group should emphasize the goal of
providing a continuing program of manned space flight.

Further, it should identify, as a goal of the
program, activities to forestall the pre-emption of
space by others, thus preventing or constraining
U.S. use. -

3. Lunar Exploration

The WG should make the best possible case for a'
continuing Lunar Exploration Program.

The following program alternatives were developed:

(a) Consider Phase I of Lunar Exploration Program
(LEP) as landings 1, 2, and 3, on current
schedule, exploring several sites, using
Apollo hardware and money.

(b) Consider Phase I of LEP as landings 1, 2, and
3, on stretched schedules to permit upgrading

of mobility and/or science on surface, exploring

several sites, using Apollo hardware and money
plus some new hardware and money.
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(c) Consider extending Phase I to b, 5, or 6
landings, at one site or several sites,
with modest increase in capabilities, using

Apollo hardware and money plus new hardware
and money.

(d) Consider proceeding to Phase IT, either
immediately or after a hiatus, with extended
capabilities at one or several sites, using
Apollo hardware and money plus significant
new hardware and money.

This WG should also recognizé national

interest as a goal (see guidance to the
MSF WGg).

4, Planetary Exploration

The WG should devise 'a strategy and alternatives
that respond to successes in exobiology and other areas.

Also, it should provide for "public appeal” in the
mission profiles. s

It was noted that this program'category needs to
be responsive to national interests as stated in the
guidance to the MSF WaG. '

5._ Lagnch Vehicles

. The WG should study the option of developing a
"low cost"™ Launch Vehicle. ‘

It is agreed that the number of options (alternatives)

for detailed study should be reduced. (Dr. von Braun
agreed to prepare a letter giving his views on the most

significant options for study and those which might be
eliminated.) _

6. Biosciences

The WG should develop a programmatic response to
the question of whether the space flight primate
experiments should be manned or unmanned.

,
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7. Advanced Space Technology

It was requested that the viewgraph and copies
titled "Priorities", be removed. _

The WG should put emphasis on-the primary goal of
this category; specifically, to provide a technological
base for space systens.

8. Astronomy Working Group

The WG should put emphasis on determining the
manned mode associated with the ASTRA concept.

LT )

\_w. G. Stroud
)
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NATIONAL AERONAUTICS AND SPACE. ADMINISTRATION
WasHingTON, D.C. 20546

May 1, 1968

OFFICE OF THE ADMINISTRATOR

MEMORANDUM
TO: DISTRIBUTION

FROM: W. G. Stroud, Secretary, Planning Steering
o Group (Acting)

Subject: Actions and Guidance from Planning Steering
. Group (PSG) meeting of April 26, 1968

Members of PSG Attending:

Drs. Newell, Clark, Wyatt, Eggers, Messrs. Lilly,
Brockett, Thome, Nicks, Barritt, Lord (for Mathews
and Luskin), Frutkin, Stroud, Cohen, Fleming, and
Malaga

Ex Officio: Dr. Naugle
ACTIONS

1. A PSG meeting will be held at Goddard Space Flight
Center on May 15 - 16, 1968, to provide guidance to
Working Groups (WGs) on Program Memoranda factors.

2. The PCG will distribute copies of the officiél BoB
letter of April 10 to members of PSG.

3, The PSG distribution list will include the Management.
Council as ex officio members, ‘

;4. Code B (Lilly) will provide members of PSG the year-
by-year run-out costs of current programs, based on FY '69

‘Budget. ~

57. A draft statement of work will be prepared to cover
|the anticipated Bellcomm role in the planning system;
.lconcurrence of the General Counsel will be obtained.

e e oA
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ACTIONS, con't,

~ 6. The PSG recommends to the Associate Administrator
: for Advanced Research and Technology that he appoint
representatives 'to the PSG with responsibility and

availability comparable to that of the representatives
of other program offices, .

7. The Chairman of the PSG will discuss the membership
of the Launch Vehicle Working Group with its Chairman.

8. Copies of significant, written materials sent to
BoB will be sent to members of PSG.

. GUIDANCE |

1. Dr. Newell provided the following outline of the
NASA Planning Systems, as it now stands, for discussion
and consideration by the PSG. '

a. PSG will operate under the general guidance of -
Management Council; the objective will be to
develop a dialogue with Management Council so

- that guidance derives from an iterative process,
freely and openly, with questions and answers
flowing both ways. :

b, PSG (which includes the PCG) is the unit for
steering and guiding the planning activity;
it should see that the system develops as a
tool of the line organization as well as of
the Administrator. The system will not succeed
if two planning activities appear, one through .

l : SR PSG and the other through the 1line.

¢.. The schedule of activities is a matter for
consideration by the PSG and can reflect the.
role that the PSG as a body wishes to exercise.
The PSG can determine how often it wishes to
. : meet relative to its operating arm, the PCG.

d. All members of PSG have direct access to the
Chairman of PSG. This is an open invitation;
the Chairman's secretary will be alerted to

- expedite appointments for PSG members,

.
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e. The PCG has the task of carrying out the
instructions of PSG; its job.is to expedite
the process, providing day-to-day guidance
to see that it moves along. PCG should be
alert to guestions for the whole group;
specifically, all guestions of substance
should be referred to PSG. For PCG members,
the emphasis is on coordination.

In- - Summary --

The tasks of the PSG/PCG/WG activities are to make
sure that the planning effort is properly sized in
the scuse that it will yield a number of good plans
for the Administrator; that the issues are real; and
that the alternatives span a reasonable range of
strategies and resource requirements,

In the ensuing discussion, Wyatt contributed the view
that the NASA Planning System might be put in better
perspective if all recognize that we are dealing with
~two functions: planning, for which PSG/PCG is
responsible; and decisions, for which the line organ-
ization is responsible.

2. The PSG instructed the members of Working Groups to
respond freely to questions from BoB examiners; however,
requests for written material should be referred to Code P
(Wwyatt), Code B (Lilly) or Code AA (Frutkin) as appropriate.
3. The response to the BoB SAS on Mission Models, due

May 15, will be sent in parallel to PSG members. It

will be forwarded to BoB through Management Council and

the Administrator, :

DECISIONS

¥

Guidance from Management Council to Planning Steering
Group and from Planning Steering Group to Planning

Coordinating Group and Working Groups will be in
writing,
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LIST OF ENCLOSURES*

1. April 17th Working Group Reports to PCG

* %

Space Applications
Space Physics
Bioscience
Astronomy

. L] L ] L]

Lunar Exploration
Aircraft Technology
Launch Vehicles

AL o 0 DY

[ ] ] . . . * .

Lunar Exploration
Aircraft Technology
Space Physics
Bioscience
Astronomy

Space Applications

Launch Vehicles
PCG

HRAYFSQHO Q0T

Planetary Exploration
Supporting Activities
Extension of Manned Flight Capability
Advanced Space Technology

Planetary Exploration
Supporting Activities

 April 25th Working Groups and PCG Presentations.to psg

Advanced Space Technology
Extension of Manned Flight Capability

‘Minutes of PSG April 25th Meeting

Minutes of PSG April 26th Meeting

Chairman and Membership of each Program Category:

Working Group

Format Guide for PSG Meeting (April 25th)

Bench Mark Program Elements - April 1968

BoB letter of April 10, 1968, to Mr. Webb re Planning

for FY 1970 Budget

Items crossed off indicate

at PSG's April 25th Meetin

Please note action items.

you received the correct copy
g.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON. D.C. _20545 ’

June 3, 1968

MEMORANDUM

TO: Members, Planning Steering Group (PSG), Planning
. Coordinating Group (PCG), and Working Group
Chairmen (see distribution)

‘FROM: AA/Acting Secretary, Planning Steering Group

Subject: Minutes of Planhing Steering Group Meeting,
23 May 1968 at Goddard Space Flight Center

l.. The PSG reviewed the work plan material that had been
submitted by theWorking Group Chairmen, and developed

- specific instructions to the Working Group Chairmen for
their planning activities in the :weeks ahead. These
instructions will be incorporated in individual memoranda
to the Chairmen of the Program Category Working Groups
-.from the Chairman of the PSG. »

2. Copies of the NASA Planning System document were
distributed, The Chairman stated that this is the system
and procedure that the Agency is following at the present
time, and should be used as a guide by the PSG and work-
-ing groups until a new edition comes out. Since we are
experimenting with the planning process in an effort to
develop an effective approach to planning, it is to be
expected that members may have modifications to the
guidelines to suggest. The Chairman would appreciate
receiving such suggestions in order that they may be
considered for the next edition, '

3. The Chairman stated that a schedule of PSG activities
would be distributed shortly. He asked the PSG members to
give thought to the activities they would like to carry out
in the Planning System. In particular, consider the schedule
by which the PSG would meet already identified dates:

31 July for submission of draft Program Memoranda to the
-Bureau of the Budget; 6 September for initiation of

Program and Budget considerations by the Administrator; and
30 September for formal submission to BoB.
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4, The Deputy Associate Administrators were appointed
as principal members of a group to work out a procedure
for synthesizing a number of overall Agency plans for
the Administratoér's consideration, Volunteers from the
membership of PSG were requested; depending on the
number volunteering the Chairman will select a group
to work with the Deputies, '

5. The Chairman asked a group composed of the Deputy
Associate Administrators to examine the question of

developing procedures for approval of Advanced Mission

Studies. A draft of an approach prepared by the PCG
will be provided to them for initial consideration.

>

6. The Mission Model letter to the Bureau of the
Budget in response to their Special Analytical Study
has been approved by Mr. Webb. Copies have been
distributed to PSG members,

7. The Charter and membership list of the Institutional
Working Group (IWG), as concurred in by the Management
Council, was distributed and discussed at some length.
The guidance resulting from the discussion will be written
up and transmitted to the IWG for its use.

»
8. Review of the material submitted by the Bioscience
Working Group led to agreement to reorganize this
Program Category activity, '

9. The point was made, and agreed to, that a major

Agency objective is the development of the Saturn V
capability, not just its use. S

W. G. Stroud

: .- \‘ 1]
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Homer E. Newall
Chairman, Planning Steering Group
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PSG _ATTENDANCE 23 May 1968,

N
hEN

NEWELL, Homer E.

=" FRUTKIN, Arnold W,

“STROUD, W. G. PO

—

'ALLEN H. J.
. WEST, J. M.

CROCKER, J Allen

“THOME, Pitt G,

MALAGA, J, F.

LILLY, wWilliam E,.’

NICKS, Oran W.
SLOOP, John L.

' TRiMBLE, G. S.

CLARK, John F,
CORTRIGHT, E. M.
PACE, R, E., Jr.
WILLIAMSON, David, Jr,.
BROCKETT, H. R,
BARRITT, P. F.

HOWARD, Brian T,

_WILLIAMS, F. L.

' WEIDNER, H. K.

"MATHEWS, Charles W,

ELMS, James C.
GILRUTH, R. R,

'WYATT, D. D,

FLEMING, William A.
DONLAN, C. J.
BEELER, D. E,
HOCK, R. C.
SIEPERT, Al -

- DEBUS, Kurt H.

COHEN, Nathaniel B.
CUSHMAN, Ralph E,
GIBERSON, W. E,
WISNIEWSKI, R.
EGGERS, Alfred

at Goddard Space Flight Center

-~ .. ABSENT

. SILVERSTEIN, Abe

... +~: KRIEGER, Robert L.
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NATIONAL AERONAUTICS Ai«) SPACE ADMINISTRATlOﬁj:
‘ WaASHINGTON, D.C. 20546

& June 1968

MEMORANDUM

. TO

Members of the Planning Steering Group (PSG)

Mewbers of the Planning Coordinating Group (PCG)
Other Attendees

AA/W. G. Stroud, Acting Secretary AT}’

FROM
‘ Planning Steering Group

Subject

Minutes of Planning Steering Group Meeting,
19 June 1968 ' :

Messrs. Frutkin, Stroud, Donlan, Matheuws,
Nicks, Brockett, Hodges and West (for Cilruth),
Downs and Howard (Bellcomm), Fleminyg, Doyle,
Barritt, Thome, Felberg (for bPickering),
Crocker, Cushman, Duberg (for Cortright),

Rea, Chatham (for-wisniewski), Finger, and
Lundin

Absent: Drs. Debus, Eggers, Allén, Wyait; Messrs., Elms,
Krieger, Bikle, Lilly, and Cohen

Agenda

‘ ‘ : As stated in Memorandum of 7 June 196G8.-

Actions

1. Membership of Institutional Working Group (IWG)

The Chairman of IWC was asked to review the wenbership
of Group with view to insuring a technical and admin-

istrative composition vest able to do the work of the
Group.

l © Attendance: Drs, Newell, Silverstein, von Braun, uenkins;
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2. Guidelines for Development of Manned Space Flight
Program of 1970s (dated 19 June 1968)."

The Chairman requested all members of PSG and Working
Groups to use these guidelines,

In addition, he suggested that the other program
offices might wish to develop similar guidelines
for all or parts of their programs.

Advanced Mission Studies.

Members of PSG were asked to comment by 26 June on

‘the AMS Approval Procedure document of 12 June 1968
distributed at the meeting and mailed to non-attendees.

The Chairman indicated that Code AA would undertake
to write up a separate policy statement on AMS to
reflect a discussion on the point that contracted AMS
should not be used to substitute for essential NASA

- thinking and responsibility.

4.. Interfaces with BoB.
- This matter will be discussed in an appropriate forum.

,5;' Volunteers for the Synthesis Activity.
This question was referred to Synthesis' Group for
resolution. (At its meeting on 20 June, the Group
agreed that the volunteer group would be asked to
undertake any special analyses required.)

Guidance

1. Space Biology Program Memorandum.

The Chairman indicated that there will beé an internal
Program Memorandum for the total Riosciences Program,
prepared by the Chairman, Space Biology Working Group.
For BoB, the PM would cover only the Space Biology
program; exobiology will be covered in the Lunar and
Planetary PM's aerospace medicine and biotechnology in
the EMSF PM. ’




- 1v-33 - ;

2. Meeting of AA with Chairmen of the Working Groups
and Deputy Associate Administrators,

. At this meeting (14 June) the Chairman, PSG, provided
the: following guidance:

a. Working Groups are to keep working towards the
July 15 deadline for draft NASA PMs and PSDs,
(Working Groups should ignore the 31 July deadline
which appears on the Schedule of 3 June since the
requirement is being met by other action.)

o

The Deputy Associate Administratdrs were asked

to oversee the Chairmen of the Working Groups in
their Program Offices. This is to be interpreted
as making sure that Chairmen perform the tasks
required by the planning process and making sure
that Working Groups include options of interest to
the PO, but not excluding other options of interest
to the Workings Groups. -

C. NASA Planning System Documentation.
The PSD is not intended to be a separately written
report for publication but basically a reference

file, ordered and indexed according to the
instructions in the PSD Guidance dated 5 June 1968,

Decisions
1. Review of NASA Planning System.

It was agreed that in August or September the PSG
would review the NPS. -

Schedule of NPS activities,

N
.

4

The 6/3/68 revised schedule previously distributed
to members was reviewed and accepted,

Homer E, Newelll, Chairman
JUN 25 156y

-y, <
Approvgd':' /#)«J——ig )“ C///

cc: .
Working Group Chairmen
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3
i
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WasHingTon, D.C. 20546

* OFFICE OF THE ADMINISTRATOR ) : JUL 2 6 ma
MEMORANDUM
io ¢ Chairmen, PCG Working Groups
‘FROM :’ ‘Chairman, Planning Steering Group

SUBJECT: Guidance to Working Groups from PSG Meeting,
23-24 July 1968

The following represents further guidance from the Planning
' §teering Group to all Program Category Working Groups for
. inclusion in revised draft Program Memoranda due on ’

2 August 1968. Based on these revised draft PMs, final
guidance where necessary will be provided for WG preparation
of final PMs due 3 September 1968. The following guidance
consists of general guidance applicable to the PMs of all

Working Groups and specific guidance to individual Working
- Groups. : : .

General Guidance

1. Program Memoranda text should effectively relate the
alternative missions and projects identified to the stated
objectives. How do the missions meet the objectives, and
to what extent? what are the pros and cons of missions
relative to objectives? (It was noted at the PSG meeting
that the Lunar Exploration draft PM provides an exemplary

ase for treatment of alternatives and their evaluation.
Another example is Attachment A which lists a set of criteria
for evaluation of programs prepared by the Planetary Working
Group; this may be of use, by adaptation, to the other WGs.)

2. At the end of each PM, there should be a summary
analysis of any FY '70 decisions required. An outline for
the content and format of such a Summary analysis appears in
Attachment B. Attachment C gives an example of- this analysis
as applied to Space .Biology. (Space Biology should, of
course, prepare its own analysis.) '
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3. The cost data of each Working Group should be in the
same format, including all individual project costs, with
L/V costs as a separate line. This format should be similar
to that of Attachment C with the baseline program being the
run-out of the current approved program (FY '69) .. In addition,
the run-out costs of program decisions for the fiscal years
'71 and '72 should be shown through FY '74. A column for
FY '68 costs of the baseline program should be added.

. Specific Guidance to Individual WGs

1. Planetary

(a) New starts should be clarified. What FY '70
decisions are necessary?

. (b) Indicate a possible decision point sometime
around 1975, in the phased option approach, which allows for

l a manned planetary option with an assumed target date of

1985. (This is for internal use only and should be on a
separate page.) :

2. Extension of Manned Space Flight.

-(a) Clarify the definition and limits of AAP with
respect to the follow-on intermediate programs; also,
consider improved nomenclature for the possible follow-on
programs. '

(b) The Earth Orbital Space Station should be called
an Earth Orbital Space Laboratory.

(c) The EMSF and Lunar Exploration WGs should jointly
pull together the total Apollo, Saturn V, and mission support
and operations costs for the two programs; such total costs
should then be apportioned appropriately and clearly shown
in the two PMs.

(d) While experimental objectives in science and
applications should be presented in general terms, it is
questioned whether particular experiments or disciplines
should be specified for given missions at this point in
time before definitive studies are conducted.
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(e) Further justification is required to support the

judgment that the S-IVB W/S should be discarded as an option
for the follow-on program.

(f) The total fiscal year '70 program put forward
requires $32M for studies. 1In light of this fact, greater
detail appears to be required in the treatment of the studies
that would be done and the expenditure of these funds. What
is the program logic or program development concept, by years,

| ‘ beginning with the conduct and content of these studies?
| How does AAP fit into this logic and what program development

is premised upon it? (The AAP program should be fully
treated in the PM.)

% 3. Lunar Exploration
[

(a) Develop a single~-site manned option on a basis
comparable to the multiple-site options in terms of approach,
configurations, and costs.

(b) Show funding decision points in a manner similar
to that used in the Planetary presentation.

(c) Relate option 1-B to 3-A and 3-B in a phased
program approach, perhaps by slipping initiation of 3-A and
3-B; give consideration to phasing with the earth orbital program.

(d) Consider extended use of existing orbiters vs. a
new orbiter.

(e) spell-out the SRT program required.

. (f) Taking the Lunar Exploration and Extended Manned
Space Flights together, they appear to follow a strategy in
which Saturn V's would be used exclusively for the lunar
Program, while the earth orbital program would utilize smaller
vehicles. On this assumption, Saturn V production is continued
Or resumed exclusively to support the Lunar Exploration Program.
What is the relative impact on lunar program options of having
More or fewer Saturn V vehicles beyond the Apollo buy?

(Include also costs beyond the Apollo buy for CSM and missions
©Perations and support.)

G U D GO G BN 6 B G o9 oD B G =D 5
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(g) Given the larger real costs .(based on the above)
of manned options for Lunar Exploration and the fact that an
earth orbital manned program would produce operational and
technological values similar to some of those cited for manned

Lunar Exploration, review the evaluation of unmanned alternatives

in terms of their relative cost effectiveness in achieving

" primarily scientific objectives on the moon. Evaluate the

extent to which the conduct of an unmanned Lunar Exploration
Program presents unique technological and operational problems
of a challenging and rewarding character.

(h) Implicit in the PM at several points is the
strategical choice in the first half of the 70's between an
exploratory (gross) cut at Lunar Exploration and an exhaustive,
precise survey of the moon. This choice should be further
articulated and a program option identified which reflects
the exploratory approach. '

(i) In responding to the last three points, provide
the total costs--including Saturn V and Apollo hardware
costs-—-for both the mixed and automated options assuming,
first, that there is a Saturn 1-B earth orbital laboratory
and then a Saturn V earth orbital program.

4. Launch Vehicles

(No further guidance from PSG at this time.)

5. Space Applications

(a) In cost comparisons, revise the funding levels to
begin with assigned 1969 numbers and include funding associated
with interagency programs.

(b) Change Special Data Mission to World Weather Watch.

(c) The PM does not make clear the relationship of the
projects proposed to the various program strategies because
insufficient information on the projects and their potential
accomplishments is given. The PM should include brief
paragraphs describing the projects and their potential
achievements.




6. Aircraft Technology

(a) It is suggested that this PM would be strengthened
if there were added a number of paragraphs identifying the
potential benefits of the various program disciplines. This
might be done in a manner similar to that in the SAS's. An
objective of these additions should be the development of a
better definition of what constitutes a "strong" program
in aeronautics.

(b) Examine the concept of a "revolving fund" to carry
DOD, DOT, and other work in the NASA Centers.

(c) Indicate where appropriate what other agencies
are involved in the issues which are identified.

‘ (d) The PM should reflect a more aggressive attitude
in proposing programs which, though involving interagency

interest, NASA feels are important in meeting national needs.

- 7. Advanced Space Technology

(a) With respect to the SAS on the Low-cost Booster,
our position should be that the prospect will continue to be
studied aggressively. (In our own work, consideration should
be given to possible production in "commercial shops.")

(b) With respect to SNAP-8, the low option should
be dropped from consideration as being too inconsequential
in funding effects. '

(¢) With respect to the NERVA SAS, a review of the
appropriate basis for a response to BoB is required.

(d) The PM should substantially expand its justification

for the work requested and should explain and support the
rationale for the increases desired. SRT ‘and ART should not
be justified on the basis of support for specific missions:
thus, for example, it is suggested that the. SNAP-8 development
be justified not as a flight system, but as a means of

" developing the technology required for future large space-
flight systems.
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8. Space Physics

(a) Include the Cooperative Solar Probe in all
alternatives.

(b) Drop the alternative which is confined to earth
environment work only.

(c) Provide :ior aggressive studies of low-cost
spacecraft.

(d) pDevelop a simple analysis of the alternatives
showing FY '70 starts, their specific purposes, the relation-
ship to the next objectives, costs, and relative priority.

(e) The structure and internal discussions of the PM,

its definition of alternatives and their relationship to
objectives, the results expected for them, their cost
effectiveness, and their evaluation, the character of the
program with reference to the viewpoints of advisory bodies,
and the program requirements in SRT--all could be considerably
improved by reference to the treatment of these matters in
other PM's, particularly Space Biology and Lunar Exploration.

(f) A minimum progrem option should be developed which,
for example, would emphasize key breakthrough experiments,
utilization of piggy-back and cruise-mode opportunities more
than new spacecraft starts.

9. Astronomy

(a) The PM should express a program intention to
increase our knowledge of the ability of manned flight to
contribute to space astronomy.

(b) The Astronomy Program schedule, where it calls
for manned activities, should coincide with manned flight
pProgram schedules.

(c) The PM should give more attention to other
astronomy disciplines (e.g., radio astronomy) .

(d) The Working Group is requested to provide the
annual cost data for each of the individual pro;ects making
up the different alternative programs.

PANEER ibn S o i o s SRR
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_10. Space Biology

(a) Additional justification for Primnte work vs
manned work is needed in the PM. '
(b) The PM should show an alternativ,,

-2 which seeks to
accommodate the program within the manned Pray,

A,
(c) Should some caution be exercised *nibuilding
to explore the

combined effects of weightlessness and radiat (,,, in view of

the contradictory data cited and the absence o

) - U plausible
mechanisms to account for a connection? ~ '
11. Supporting Activities
of decisions that would have to be made to erf i major

economies through possible new tracking and dﬂga_gathering
systems. .

(b) The premise is stated that flexil|
program is sharply limited by the fact that tt,
year lag in the workload attributed to support W€ particular
missions. Thus, it is stated that reductions \\ the fiscal
year '70. program would not show up in TDA unt

‘{ty in the TDA
Ve is a two-

' 1972, This
assumption appears to follow from acceptance ¥ vast TDA
missions requirements as frozen. Thus, reductxﬁﬁs in mission
support could not be effected in 1970 below tt,, levels '

“\s, This
. . . . ssi . 7
assumption is dquestioned Aggressive review ., vast data

acquisition requirements and standards should W considered
and should introduce flexibility into current “\\A schedules
and support requirements.

(c¢) The DRSS is discussed in terms of ‘e advantages
of 100% real-time satellite coverage. Should \.. accept an
assumption of 100% real-time data acquisition A« a broad
goal rather than a s} .cial requirement in SPeU\ . o cases?

Should the DRSS be supported on the basis of e flexible
benefits?

Homer E. Newell

Attachments

cc: Management Council
PSG Members

P L,
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- IV-42 -
ATTACHMENT B

¢ . )

'OUTLINE FOR PROJECT ANALYSIS
OF DRAFT PM's

Class of FY '70 Decision Required
- (LoE, Extension or Follow-on, New?)

Extent of FY '70 Commitment Sought
What PPP Phase?
If Phase D, for how many ?
Status of Supporting Development Plan?

Accomplishments if Approved
How stated?
Identifiable in terms of objectives?

Major Corollary Decisions Required
A, FY '70 - CcoF, L/V development, major AO revisions, etc,
B. Post '70 - CoF, L/V development or procurement policies

follow-on or extensions, supporting R&D projects, AQ
shifts, etc.

’

What is proposed as basis for evaluating among alternat_ives?
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, Space Biology Program

Project: Follow-on Biosatellite

Type of Decision: Follow-on to current program (A-F)

Extent of Commitment: Phase D start for either 2 or 3 more Spaceqraft;
first launch in 1973; $1 million in FY 1970

commits to alternative runouts of $46 or $69

million,

Accomplisﬁments:

Permits continuation of space biology without hiatus.

Relatjionship to other decisions:

‘a, FY 1970 - Improved Biosatellite or Advanced Biosatellite may

be alternatives,

b. Post-1970 - May require future manpower increase at ARC.

Basis for evaluation:

a., Desirability of preserving flight continuity in 1973,

b. Cost comparison with Improved Biosatellite.
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Space Biology Program

Project: Improved Biosatellite

Type of Decision: Follow-on

Extent of commitment:

Phases B and C (Phase D scheduled for FY 1971)

Accomplishment:

Initiates design of improvements to on-going Biosatellite for

increased lifetime and éxperiment flexibility; first launch

would be in 1974,

Relationship to other decisions:

a. FY 1970 - Follow-on Biosatellite and Advanced Biosatellite

may be alternatives.

b. Post- 1970 - May require future manpower increase at ARC.

Basis for evaluation:

a8. Cost and accomplishment comparison with Follow-on Biosatellite

and Advanced Bibsatellite.

b, Cost per experiment- unit comparison.

V
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Space Biology Program

Project: Advanced Biosatellite

8
g

Type of Decision: New start

Extent of commitment: Phase B and some critical experiment Phase C breadboarding

Accomplishment:

(Phase D scheduled for FY 1971) -

Initiates design of a new spacecraft 2% times the size of

Biosatellite with a lifetime of 3-6 months for large experiments.,

Relationship to other decisions:

a. FY 1970 - none
b. Post-1970 - Initiation depends largely on level of space station

“commitment to space biology tasks.

Basis for evaluation:

a. Comparative cost per experiment unit through runout.

b. Size of experiments that should be flown.
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Sgace-Biology Program

Project: Bioexplorer

Type of Decision: New start

Extent of commitment: Phases B and C (Phase D is scheduled for FY 1971)

Accomplishments:

Initiates design of a small non-recoverable Scout launched spacecraft

- for 40- to 100- pound biology payloads with 5- to 10;day lifetimes;

Relationship to other decisions:
a. FY 1970 - None

b. Post-1970 - W. I. personnel

Basis for evaluation:

a, Comparative cost per experiment unit.,.
‘b. Flexibiiity at different budget levels,

c. Alternatives are flight rates and mission selections,
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Space Biology Program .

Project: Biopioneer

iype of Decision: New start

txtent of commitment: Phases B and C (Phase D scheduled for FY 1971)

sceomplishments:

Initiates the design effort for a modified Pioneer spacecraft

: éépable of carrying biological samples for a year in a heliocentric,

‘one=- AU-radius, orbit.

Relationship to other decisions:

a. FY 1970 - None

b. Post=1970 - May require coordination with ongoing Pioneer project

to assure minimum duplication of effort.

sasis for evaluation:

Included in all plans; no alternatives except first launch date

(1973 vs. 1974)
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Appendix V

MINUTES OF PCG MEETINGS

This Appendix contains the minutes of the following
PCG meetings:

Date of Meeting - ~ Page
February 26, 1968 V-2

- February 29, 1968 V-8
March 6, 1968 V-12

. March 13, 1968 | V-15
March 22, 1968 V-16
April 1, 1968 V=24
April. 9, 1968 S V-27

May 8, 1968 , - V=33

May 9, 1968 _ . V-34

May 16, 1968 : V=35
.June 4, 1968 2 , V-36
June 11, 1968 V-38

June 18, 1968 - V-40

July 2, 1968 Vb2

July 9, 1968 . V=ly

July 30, 1968 . v-46
August 14, 1968 V-48
September 10, 1968 ‘ - V-l9
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Minutes of the lst Mecting

February 26, 1958

Avnold W. Frutkin, Assistant to the Aasociato Administzator
Chairman
Wiliiam A, Fleming, Offica of ?ro;;*::m Plane and Analyais
Director, ropram Review Division
Joseph . Malapa, Oifice of Administration
Dircctor, Resources Analysis Division
De. 'ranklin P. Dixon (Substituting for Douglas R. Lord, Depuly
Director, Advanced Missions Program, OMST)
Pitt G. Thome, 0Lfice of Space Science and Applica:io
Direcctor, Advanced Programs
. Richard J. Wisniewski, Officc of Advanccd ‘Research and Techiuviv,y
. Deputy Director for Programs
. Paul T, Barritt, Office of Tracking and Data Acquisition
Alfrecd M. Nclson, Office of Program Plans and Analysis
Sccretary

INTRODUCTTON

The Planning Coordination Group (PCG) met for the first time

to addrvess itsclf to four action items assigned to it by the
Planning Stecring Group (PSG). These actions are to be veporic
on by March 8 or sooner and were as follows:

A. Review and make recommendation on the present nine
program categories.

b, Recommend composition of Program Category Working
Groups. ‘

¢. Rccommend content of a Planning Source Document.

d. Reccommend role of Planning Steering Group organization
in the Advanced Mission Studica area,

Ttems a, and b, were discussed and are repoxrted on below, IZtons
¢. and d. will be discussed at the next PCC meeting which is to
‘ be held Thursday, Fcbruary 29.

Recomnendat{ons and/or discussion on the action items were as foll-ws:

(a) Review and make recommendation on Program Categories:

. (1) DPlanctary Fxploration: Change to Planétary and Interplancoaly
Exploration.

(2) Other Scientific Tavestiration in Smace: Replace with Uwo oor
categories catitled '"Spuace 2hysics' and "Zioscizauce.!
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Develonment of Teconomic Applications: Change to "’pnce
Applicatcions " :

Hpace Tn«nnn‘n"!» Considcration was given to a supgestion
LhJL OART space technology itcms be covered in othce DQrogram
Catenovics wierever specific mission supporting roics can be
“fdentificd., Remaining items not chargeable to othier specific
cateporics would be included in arcategory entitled "Advanced

.Space Technolopy." OART 1s to provide further informationa

and examplen of how this would fn fact.work out. Tuu PCC
will then maka a opocific rocommendation.

Fstablish an internal working group for launch vehicles Co
prepare internal planning material in this area anc to coa-
tribute specifically to program mcmoranda for BO3 on Tequestced
items (Titan-Centaur and 100K thrust vehicle).

Where  manned £light and major scicntific missions have been
linked, the scientific missions should be covered by the
appropriate Program Catecgory rather than in the Category of
Extended Manned Flight Capability (e.g., OSTRA to Astronowmy).

_Further discussion is required in regard to the possible
cstablishment of a new category which would include production,
mission gsupport and support engineering and maintcnance for
large and medium unassigned vehicles and spacecraftc.

(b) Composition and Chairmen of "Program Category Working Groups.“
The following are the recommendations for Chairman of each Catepgory
Working Group., (Individual members and appropriate Center represcntas
tion are also suggested, However, the Chairmen should be free to work
memborship out to mutual satisfaction with Program Offices and Cecnters.)
(1) Fxtension of Manned TFlight Capability = Chairman, John H. Dishcr,
Deputy Dircctor Apollo Applications Program, QMNSF.
Sugrested licadquarters Members:
Bernard Magpin, Office of Program Plans and Andlysis
Frnest W. Poore, Office of Administration, Resources Amalysis Division
Dr. Franklin P. Dixon, Mr. Joseph Tschirsi, Mr. Roocrc Voss, and
Dr. Jack Wild, OMSF | . .
~James O. Spriggs, OSSA . e s  ~
OART (To be provided later) T,
OTDA (To be provided later). e
Suppested -Center Participationt
. MSC, MSFC, LRC™ . T ’
T
o it A T -
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1

lsmay Exploration - Chairman, Capt. Lec R. Scherer,

Director, Lunar Exploration, Apollo Applicationa Program, GiSF.

Suggested licadquarters Members:

Albert 0. Crobaugh, Office of Program ?ians and Analisis

Office of Administration, Resources inalysis Divisioa
(To be provided la:cr) T
Dennis Jamce, OMST

0SSA (To be provided later)

Supgented Center Participation:

MSG, MSFC, JIL

Planctary and Tnterplanectary Exploratisa - Chairman, -onaic 2. i

Director, Lunar and Planctary Program, OSSA.

Suppeated llcadquarters Members:

Take L. Licecini, Office of Program Plaws and Analysis

Office of Admxnxscratxon, Regourca Ana. /»;o Divigion
(To be provided later) .

Dr. William L, Haberman, OMSF

.Dr. Jamcse Downs, OMSF
* Robert §. Kroemer, OSSA

OART (To be provided later)

Suprested Center Participation:

JPL, LRC, ARC

Astronomy - Chairman, Dr..Henry J. Smith,
Deputy Director, Physics and Astronomy, OSSA..

'Subgcstod llcadquarters Wcmbcru:

Milcon J. Kramer, Office of Program Plans and Analysis

Office of Admxnistratxon Resources Anvljsis Dx»iaion.

(To be provided Later) \

' Dr. Harvey Hall, OMSF

Mr. Fred Allen, ONMSF
OSSA (To be provided later)
OART (To be provided later)

Suprested Center Participation:

LRC, MSFC, ERC

N e




B . o -v-sl- D

(5) Spiace Applications - Chairman, Mr. Leonard Jaffe,
Direetor, Space Applications Programs, 05SA. o

Suppented lHeadquarters Members:

Ei luke L. Liccini, Office of Program Plans and Analysis

Office of Administration, Rcaouzccs ‘Analysis Divicica

(7o be provided later) ' .

g ) hr. Charles A. llucbner, OMST

De. Robert A. Summers, OMSE
Heteorolopy Sub-Committae = Chalrman, Dr, Morrilo Toppez, CIlA
Farin Kesources Sub-Coimittee = Chaluwman, Rovere Zovetcew
(-:nm::.unicntinn;J Navipakion, Traffic Contrel and Gaciosny SubLi-Bomnitian =

Chairman, A, M. Gregg Andrus, O3SA

Frank J. Sullivan, OART :
OTDA (To be provided)

Supprested Center Participation:

GS¥C, MSC, ERC, LeRC

(6) Space Physics - Chairman, Mr. Jesse Mitcholl,
Director, Physics and Astronomy Programs, 05SA.

Supprested lcadquarters Members:

Donald P. Johnson, Office of Program Plans and Analysis

Office of Administration, Resources Analyais Divisicn
(To be provided later) A ' ' -

Dr. William Armstrong, OMSF oo

0SSA  (To be provided later) S

Suggested Center Participation:

GSFC

-— o, n -ﬂv,:‘ e n “ m m

(7) Bioscicnce - Chairman, Dr. Orr E. Reymolds, .
- Dircetor, Bioscience Programs, O0SSA.

. Suggcstcd llcadquarters Mcmbcrs:v

Bernard Maggin, Office of Program Plans and Analysis
Office of Administration, Resources Analysis Division

(To be provided later) el : :
br. Sherman P. Vinograd, OMSF- e
0SSA (To be provided later) T e
OART (To bo determined) ' - R

Suprested Center Partibipation:'

ARC




(8)

(9)

(10)

. (11)
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Aircralt Technalogzy = Chairman, Charles W. llaxper, -
Deputy Associate Administrator (Aeronautics), OART.. S w

Supncsted lecadquarters Members:

Spilio Grivas, Office of Program Plans and Analysis

Office of Administration, Resources Analysis Division
" (To be provided later) '

Albert J. Evans, OART :

Supprcested Centexr Participations

.~

FRG, LRC, ARC, LeRC

Advanced Space Technoloey = Chairman, to be celected, |

Suprecsted Headquarters Members:

2

Spiro Grivas, Office of Program Plans and Analysis
Ofiico of Administratioa, Resources Analyais Divialon
Eldon Hlall, OMSF :

Charles Davxs, OMSF

- James 0. Spriggs, OSSA

OART (To be provided later)

Supgested Center Participation:

All Centers, participation of MSFC, MSC, iSC to be determined.

Supporting Activitics - Chairman, Ralph E. Cushman,
Dircctor, Facilitics Management Office, Office of Administration,

Administrative Operations, Sub-Committece Chairman; Otis F. Redfilcla
Launch Vehicle Supnort, Sub-Committce Cnairman, To B. Noxris

OTDA (To be provided later) :

rcchnnlnny Utilization (To be provided laterx)

University Affairs (To be provided later)

Special l.aunch Vehicle Group - Chairman, Mxlton We Roscn,
Scnjor Scientist, Office of Defense Aff aito.

Suprested Headquarters Mcembers: -t

AlClred M. Nelson, Office of Program Plans and Analysi

Thomas Campbell, Office of Adminis»ration, Resources Analys‘s Divicioa

Arnold D, Schnyer, OMSF

IL.ester K. Fero, OMST . e

Joseph B, Mahon, OSSA ) S R
Joscph E. McGolrick, OSSA ' S
Adelbezrt 0. Tischler, OART , : - '

Suprested Center 2avticipation

L ;

MSFC, LeRC, LRC, GSFC  © . /¥ ’: ~f L IR
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PLANNING COORDINAT LON Ghoure

Minutes of 2nd Meeting

February 29, 1964

MEMBERS IN ATTENDANCE

Arnold W. Frutkin, Assistant to the Associalc Administiator
Chairman
_William A. Fleming, Office of Program Plans and Analysis.
Director, Program Review Division
G.'E, Barber (Substituting for Joseph F. Malaga, Oftice of
Admivistration, Dircctor, Resources Analysis Division
Douglas R. Lord, Deputy Director, Advanced Missions Program, OjsF
Pitt C. Thome, OQffice of Space Science and Applications
. Dircector, Advanced Programs
Richard J. Wisnicwski, Office of Advanced Rescarch aud . Technology
‘Deputy Director for Programs -
Paul F. Barritt, Office of Tracking and Data Acquisition

Alfred M. Nelson, Office of Program Plans and Analysis
Secretary ‘ .

INTRODUCTION

The PCG met to consider the remaining two action it assiygned
to it by the PSG. These are (a) content of a Planning Source
Document and (b) role of Planiiing Steering Group organization in
the Advanced Mission Studies arca. ‘

Discussion of the action/agenda items

(a) Planning Source Document - The discussion centercd around the
interrelationship of the Planning Source Document Lo the Program
Memorandum, the Project Approval Document, and future planuing
considerations. The Planning Source Document should contain

“information to support these other documents and activity,

A tentative outline of the content of the Program Source
Document was agreed to on the basis that it would b.: changed
and developed as experience dictates. A copy of the outline
of the Plamning Source Document content is enclosed,

(b) Role of Planning Stecring Group organizatiou in the Advaiecd
Mission Studies arca - A now procedure for obtaining Advauced
Mission Study approvals was discussed.  The procedure which wag
agreed to eliminates submission of work statements and the Jdpproval
of contractor seclections. Work statements;, however, can b requested
if the purposc or content requires examinat ion in depth.  Au ovutline
of the procedurcs tentatively adopted is enclosed.,
the PCG replaces the Planning Review Pancl,

In this procedure,




(c)

- V-8 -
2

It was agreed that the Oftice ol Program Plans and Analysis

should take nccessary action to rescind the dircetive requiring
approval of the sclection of the Advanced Mission Study contractor
by the Associate Administrator. ) '

The Office of Tracking and Data and Acquisition submitted the
following mames Lor consideration by the Planning Coordination
Working Group Chairmen:

Extension of Manned Flight Capability - Paul F. Barritt
Planetary and Intcrplanetary Exploration - Hugh S. Fosque
Space Applications - Dan S. Scrice

Supporting Activities - Paul F. Barritt

RS iy ’

Alfrcd M. Nelson
Secretary

EO PRI

g
g
i
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Planning Source Document. Cont.nt

The PSD is best thought of as a first-order derivative trom the
raw 1material developed by cach Program Caicuory Working Group and ag
a tendieental source for a second-order socics of VG products. Lt
wou:ud vepresent a refined, ordered version of studies, papers, and
.2 nry collectiens of data made by the li: {rom Program Offices,
eters, and other sources.

A PSD would be prepared by each WG in a form suitable for
‘ subi:ission to the PSG and for consultation by the Adaministrator if he
g esires.

;o0 de

“hie P52 *o to have a basic relationship to PADs which will ulti-
2utely be dro .. up. Therefore, it should contain —

(1) . Objectives at the program and project level

(2) Resources required for alternativcs identified, in dollars,
manpower antl facilitics

(3) Schedules

(4) Rationale for selection to meet objectives

The PSD is the document from which Project Memoranda are to be
drafted., The PM will, however, be very much shorter and less detailed
uitd will confine itsclf largely to key issues.. To accommodate the PMs,
the P5Ds must also contain —

(5) Principal issues addressed in planning

(6) Alternative project and program possibilities

(7) Bases for weighing alternatives

(8) Special studies conducted in the planning process

The PSD should further serve as a basis for a scparate document
¢ollecting that part of the WG's work which is relevant for future
plauuing considerations (FPCs), i.e., which relates to planning beyond
tie immediate budgetary cycle. For this purpose the PSD's should
[S16) SEUNFIRY Bloany

1

(9) Longer-term goals which were identified
(10) Alternatives anticipated in the more distant term
(11) AMS and SRT directions believed relevant
(12) Anticipated major management decision points

All the documents should be suitable for annual updating to the
degree possible.

SUF
2/21/68
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ADVANCED MISSION STUDLES

{"raft) Approval Procedurc - ' . ' gg

(1) Use format similar to AMMP's 2/12/68 (ouc-page descriptions)

(2) cCirculate to PCG and P for coordination by Secretary

(3) AA-T and PT review for se1131t1v1ty, relevance, and assure
coordination
(4) Flag cases where work statement is desired before approval. ' Ea
. (5) Prcpare PAD's in P, with copy to BR, attaching one-page
desceriptions

(6) Pass recommendations to AA for approval

~(7) P to maintain total listing of 'AMS by contractor, subject, ' e
and program category : ’

“Jutline to be followed
1. Study Title

2. Study purpose

3. Pfincipal contractor tasks (very briefly stated)
4. "Type of results expected : ‘ 7 g
5. Potential use of results

6. Study Cost

7. Study Length

‘ - 8. Study Management : e : '

' 9. Proposed method of procurement (Competition or Sole-Source
to Contractor)

P a : g N ’ » a

2/29/68
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PLANNING COORDINATION GROUg

Minutes of 3rd Meeting
v . ’ . 3

""" March 6, 1968

MEMBERS

Arnold W. Frutkin, Special Assistant to the Associate Administrator,
Chairman; Charles W. Mathews, Director, Apollo Applications Program,

OMSF; Pitt G. Thome, Director, Advanced Programs, OSSA; Richard J.

Wisniewski, Deputy Director, Programs, OART; Paul F. Barritt, Staff
Scientist, OTDA; William A. Fleming, Director, Program Review Division,
OPP&A; N. B. Cohen, Special Assistant to the Assistant Administrator
for Policy; Joseph F. Malaga, Director, Resources Analysis Division,
Office of Administration (absent); Alfred M. Nelson, OPP&A, Secretary.

PROGRAM CATEGORY WORKING GROUP CHATRMEN

Douglas R. Lord, Capt. Lee R. Scherer, Donald P. Hearth, Dr. Henry J.
Smith, Jesse Mitchell, Dr, Orr E. Reynolds, Charles W. Harper, John L.
Sloop, Ralph E. Cushman, and Milton W. Rosen.

OBSERVERS

Robert F. Allnutt, William H. Close, Robert J. Gutheim, Alex P. Nagy,
and Donald P. Rogers. '

GUIDANCE

The meeting of the PCG and the Working Group.met after a PSG meating
with Mr. Webb to discuss further the relationship of the Management
Council, the PSG, the PCWG and the concepts of the Planning Source
Document and Program Memorandum. .

The content of the Planning Source Document should support future
Project Approval Documents, the Program Memoranda and the collection
of Future Planning considerations identified in the planning process.
The latter should serve as points of reference for Advanced Missions
Studies and Supporting Research and Technology.

The Planning Source Document content outline provided to the Working
Group Chaimen represents an initial suggestion which will require
updating as the effort proceeds. The Program Memorandum is conceived

as a "headless" document -containing alternatives for consideration by
the Administrator. The "head" of the memorandum, a summary and decision
section, would be added by the Administrator for forwarding to the E5o3.

-The Working Groups will be responsible for preparing the Planniny Source

Document, the Program Memorandum, and Future Plarning Considerations,




- V=12 -

DECISIONS

Discussion of the Work Plan and Schedule provided to the Working
Group Chairmen resulted in a decision to change the date for an
inftial report by the Working Groups from April 5 to April 17.
A copy of the Work Plan and Schedule is enclosed.

ACTION ITEMS

It was agreed that the Working Group Chairmen would submit their
membership lists to the PCG at its next meeting to be held March 13
from 8:30 to 9:30 A.M.

7

~ e 4" ] 7/ :

Lo . ’ .
LLL .J( ,';/,// .;/\,‘.;\f\

AYfred M. Nelson

Sécretary

Enclosure




By March 8

By April 17

By April 30
May - Aﬁgust

By Sept. 1

P .
3/21/68 Revised

4
2l

WORK PLAN AND SCHEDULE

FOR PSG

The PSG should (a) agree upon Program Catezories
(PC), (b) develop a broad guideline statement

for each PC on goals, objectives, resource levels,
specific missions, etc., (c) select the composition
of Program Category Working Groups (PCWG) and
special groups (i.e., Launch Vehicles),

Each PCWG should respond to PSG with (a) an
identification of principal issues in the category,
(b) proposed alternatives to be studied, (c) a
recommended basis for evaluating and Judglng the
alternatives, (d) specific project proposals to

be' studied, and .(e) proposed special analyses,

The PSG should accept or amend PCWG proposals
and issue specific task directives,

) . t
The PSG will conduct periodic reviews of. progress
in each PC and modify task directives as required.

Each PCWG shall summarize its work in a preliminary
Program Memorandum (PM) (without recommendations).
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Minutes of 4th Meeting

March 13, 1968

MEMBERS

Arnold W. Frutkin, Special Assistant to the Associate Administrator
Chairman; Charles W. Mathews, Director, Apollo Applications Progran,
OMSF; Pitt G. Thome, Director, Advanced Programs, OSSA; Richard J.
Wisniewski, Deputy Director, Programs, OART (absent); Paul F. Barrict,

; staff Scientist, OTDA; William A, Fleming, Director, Program Revieu

| Division, OPP&A; Joseph F. Malaga, Director, Resources Analysis Division,

‘ Office of Administration (absent); N. B. Cohen, Special Assistant to the

Assistant Administrator for Policy; Alfred M. Nelson, OPP&A, Secretary.

PROGRAM CATEGORY WORKING GROUP CHATRMEN

Douglas R. Lord, Capt. Lee R. Scherer, Donald P. Hearth, Dr. Henry J.
Smith, Leonard Jaffe, Jesse Mitchell, Dr. Orr E. Reynolgs, Charles i.
Harper, John L. Sloop, Ralph E. Cushman, and Milton W. Rosen.

OBSERVERS

Donald P. Rogers, Dr. Alois W. Schardt. ;

ACTION ITEMS

Each Working Group Chairman was requested to confirm final membership
to the Secretary as soon as possible.

Messrs. Cushman, Fleming and Mahon were assigned responsibility for
resolving how to handle the supporting engineering and maintenance
of launch vehicles. . :

The PCG should determine whether the launch vehicle costing function in
the Supporting Activities category should be place in the Special Launch

Vehicle Group.

. The Chairmen of the Working Groups are to provide the PCG an outline of
the work areas each group expects to cover in their category and irdicate
expected areas of overlap so that these may be resolved at the earliest
possible date. These outlines will also provide a means of assuring that
there are no omissions. This item is in addition to those shown in the .
Work Plan and Schedule previously dxstr1buted - '

The Chairman of the PCG will provide an outline of a typical Program
Memorandum to.each Chairman for his guidance.

i)
(/l“'/‘\“bt /( /(L ,.."\
Alfred M. Nelson
Secretary

i
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PLANNING COORDINATION GROUP
Minutes of 5th Meeting

March 22, 1968

MEMBERS

Arnold W. Frutkin, Special Assistant to the Associate Adminiscrator,
Chairman; Charles W, Mathows, Diractor, Apollo Applications Yrogram,

OMSF (Absent); Pitt G. Thome, Director, Advanced Programs, 0S.A;

Richard J. Wisniewski, Deputy Director, Programs, OART; Paul f. Barritt,
Staff Scientist, OTDA; William A. Fleming, Director, Program ikeview
Division, OPP&A; Joseph F. Malaga, Director, Resources Analysis Division,
Office of Administration; N. B. Cohen, Special Assistant to the Assistant
Administrator for Policy; Alfred M. Nelson, OPP&A, Secretary.

PROGRAM CATEGORY WORKING GROUP CHAIRMEN

Douglas R. Lord, Capt. 0'Bryant representing Capt. Lee r, Scherer,
Donald P. Hearth, Dr. Henry J. Smith, Donald P. Rogers representing
Leonard Jaffe, Jesse Mitchell (Absent), Dr. Jenkins representing
Dr. Orr E. Reynolds, Charles W. Harper, John L. Sloop (Absent),
Ralph E. Cushman, Milton W. Rosen.

OBSERVERS

Brian Howard, Bellcomm, W. G. Stroud, Jeff Barber.

GUIDANCE

Mr. Wyatt made a presentation to the PCG and PCWG Chairmen indicating
the fundamental implications, in FY 1970 and through the next decade,
of various funding levels provided to NASA by the BoB as planuing
guidelines for special studies required during the coming months,
Copies of the vugraphs used in this presentation are enclpsed.

As a consequence of the meeting between Dr. Newell and the Center
Directors, Center Directors are added to the PSG. In addition, an
Institutional Working Group is to be added to the PCG structure,

A copy of the NASA PPB Plan - FY 1970 showing these changes is
enclosed.

ACTION

Each Working Group Chairman will provide the Chairman with aa
outline of his work area and expected overlap. Notices of meetings,
minutes and significant papers of each Working Group will be provided
the Secretary who will keep the Chairman currently informed.

v 4" ? i 1. ;
| ﬁJ%;f/j///,q,./_;.,-
Alfred M. Nelson

Secretary

Enclosures
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PLANNING COORDINATION GROUP R

Minutes of 6th Meeting

April 1, 1968

MEMBERS

Arnold W. Frutkin, Special Assistant to the Associate Administrator,
Chairman; W. G, Stroud, Assistant to the Associate Administrator;
Charles W, Mathews,
Pitt G. Thome, Director, Advanced Programs, 0SSA; Richard J. Wisniewski,
Deputy Director, Programs, OART; Paul F. Barritt, Staff Scientist, OTDA;
William A, Fleming, Director, Program Review Division, OPP&A; Jeff Barber
substituting for Joseph F. Malaga, Director, Resources Analysis Division,
Office of Administration; N. B. Cohen, Special Assistant to the Assistant
Administrator for Policy; Alfred M. Nelson, OPP&A, Secretary.

PROGRAM CATEGORY WORKING GROUPVCHAIRMEN

1

Douglas Lord, Capt. Lee Scherer, Donald P,
Leonard Jaffe, Jesse Mitchell, Dr. Orr E.
(Absent), John L. Sloop, Ralph E.

Hearth, Dr. Henry J. Smith,
Reynolds, Charles W. Harper
Cushman, Milton W. Rosen.

OBSERVERS

Dr. Jenkins, Donald P, Rogers, Otis Redfield, Brian Howard (Bellcomm).

GUIDANCE

1. Launch Vehicles - Working Groups should not make arbitrary assumptions
regarding the use of a specific launch vehicle for a given project nor should
they assume availability on a no-cost basis. They should assume the use of
the cheapest effective vehicle on a chargeable basis,

Director, Apollo Applications Program, OMSF, (Absent);

means to approach its job, should be

2. April 17th report - This report is to explain how the Working Group

done in gross rather than detailed terms,

should not include extensive text material, and should be directed to the
Principal issues and alternatives which the Working Group intends to address,
Particularly those with significant implications for budget requirements.
(Additional guidelines will be provided at the next meeting.)

3. Alternatives - Mr. Webb's views and the possible scope of Congressional
action require that wide-ranging alternatives be considered so as to provide
extensive flexibility in integrating overall programs. ‘

ACTION ITEMS -

1. The Special Analytical Studies for the FY 1970 budget (enclosure to
advance copy of BoB letter) are assigned for action as follows:

@. Alternative mission models for the 1970's - unassigned.

o

P e g e o
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b. Orbital Manned Space Flight Studies - Mr. Lord
(utilizing products of Dr. Thompson's Committee and Saturn V
workshop Study). R ‘

¢c. Lunar Exéloéation - Capt. Scherer,
d. Sqturn/Apollo ﬁardware Production.
(1) Saturn V Produétion - Mr. Rosen
(2) Saturn IB Production - Mr. Rosen
(3) Apollo Command Module Production - Mr. Lord
(4) Apollo Service Module - Mr. Lord
(5) Apollo Lunar Module - Mr. Scherer
e. Planetary Exploration - Mr. Hearth
'f; Earth Resources Satellite - Mr. Jaffe
g. CQuiet Engine Project - Mr. Harper

h. Madrid 210 Ft Dish - Mr. Cushman

i. . Tracking and Data Acquisition Overseas Operation -
Mr, Barritt

3. National Launch Vehicles - Mr. Rosen

_ K. Federally Supported Astronomy (contingent upon
major new starts) - Dr. Smith

1. NERVA I Development - Mr, Sloop
2. Any problem or difficulty in substance or timing that
iz foreseen in responding to the Special Analytical Studies
reguirements should be flagged in the April 17th reports
and should precisely define the problem. In particular, a
m#:0 should be provided on the Quiet Engine Project,

3. Each Chairman will submit a list of any expected areas of
ov¢rlap with another Working Group.

4., Mr. wyatt should discuss with BoB the four S.A.S. which
apj-car to constitute the entire job of the Working Groups and
therefore should not have special ‘study dates (Lunar

Es, loration, Launch Vehicles, Earth Resources, Planetary
Friloration),

ro
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5. The Working Group calls for meetings and papers
developed by the Working Groups should be sent to the
office of the PCG Chairman,

6. Mr, Jaffe, Mr. Frutkin, and Mr. Stroud will meet to
discuss SA plans for interagency coordination of the earth
resources program requirements,

S,
1"

' . i,. .:“' ‘;/’ /
(/:' {,/\“"'-,’" //( /',",.::...c'l
Alfred M. Nelson
Sécretary

s e
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* * UNITED STATES GOVERNMENT

Memorandum

For the Record ’ ] DATE: 9 April 1968
W. G. Stroud _ ' Distribution: Members, PCG
AA-S Chairman PSG

&9 &3 &9 oW

Dr. Homer E. Newell

Minutes of PCG Meeting of 9 April 1968%*

Frutkin, Mathews, Cohen, Barritt, Thome, Wisniewski and Stroud.

Malaga and Wyatt
Actions
1. Membership of PSG/PCG-WG

Stroud will get copies of membershlp lists to all PSG-PCG
members.

2. Guidance to Working Groups for April 17 meeting

a. A memorandum outlihing the format and schedule for
the April 17 meeting will be prepared and dlstrlbuted by
Stroud. :

'b. Chief Planners are to distribute to Working Groups,
as soon as possible, a model for their April 17 reports and
a discussion of the required content whith were both provided
to them. ’

C. PCG extends its apologies to Scherer for the purely
hypothetical treatment of the Lunar Exploration program in
the Model Report which is distributed to Working Groups to
assist them in preparing for April 17 meeting.

3. Other Guidance to Working Groups

The PCG will develop a list of general guidelines for
all Working Group chairmen, including outlines and formats
for the PM and the PSD. Thome and Cohen will take on task
of drafting PSD outline for PSG/PCG review and comment.
Stroud will furnish what notes already available.

* For agenda, see Attachment B

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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4. BOB Circular 68~2

Stroud will get copies to PCG members.

1

S. Rationalizatipn.of Agency technology programs

Frutkin and Stroud will prepare a memorandum for pcG
review and discussion defining the subject question and
pProposing an approach.

6. Cohen on PSG

Cohen's name will be pPut on PSG membership lists as
intended.

Decisions

l. Schgdule of Activities

3

A schedule for Working Groups and other plénniﬁg activities
was agreed to and is outlined in Attachment A.
~
2. Integration (Synthesis) of Program Category Alternatives.

It was the consensus of the Group that the best approach
to the synthesis of a number of alternative Agency programs
would be to have the Chief Planners, with P and B, develop
a number of strategies which would .be critiqued and
elaborated upon by separate MAD and Bellcomm activities.

3. Draft of NASA Planning System Document

It was agreed that the present draft needs tightening
with the objective of making it more explicit and possibly
more directive. In addition, a guidance, action and
documentation flow diagram, a draft schedule of activities,
and paragraphs defining the SEB character of the decision-
making process will be added.

A correct set of references (with explanations) will be
included with the draft.




guidance
1. Name of NASA planning activity

The NASA plannin i '
. g system is not to be s ifi
.spe
giztzit%ed as ghg PPB System, since the NASi ;i::cz¥iy
fur;herln S}gnlflcant features from that system Ul }
notice, we will use the term, NASA Plan;ingng;:t
. 4 ex

(NPS) .

“ m
B .
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Attachment A

Subject: Guideline, Schedules of PPB Plannlng Act1v1t1es
for 1968. -

Attached is the proposed schedule of activities associated
with the planning the Agency is doing for the FY 70 Budget
submission to BOB. The deadline for submission of Budgct and
Program Memoranda to BOB is September 30. Between now and
then the Working Groups must prepare their Planning Source
Documents and the Program Memoranda, the Planning Steering
Groups and the Management Council must pass on their contents,
and the individual program alternatives must be integrated
into a number of overall program alternatives for consideration
and decision by the Administrator.

Some milestones are missing:

‘Dates are to be identified for W.G. submission of
budget data so that Code BR can begin integration of the
Budget.

Dates are to be identified for PCG and joint activities

in the development and filling out of alternate mission

models.

DATE "EVENT :
April 17 W.G. Presentations (one-half hour each)
Wednesday to PCG ‘
April 25 *PCG, W.G. Chairmen

Thursday Presentations to PSG on status

April 29 Presentation to MC

Monday

May 1 Deadline for MC and PSG/PCG

Wednesday Guidance to WG

Throughout May and June, brief meetings will be scheduled
on a bi-weekly basis with W.G. chairmen to review status,
provide PCG assistance where needed.

.

* Meetings of special importance to Center Directors

+ These are one-half day meetings between PCG and the full
Program Category W.G. First drafts of program-memoranda
should be available prior to these dates for discussion.

T T R T oo A T T SR TS s S T - e - ——




Attachment B

Agenda:

a. Critical discussion of the draft NASA Planning System,
distributed to you on 3 April.

b. Structuring of April 17 meeting, when Chairmen of
Working Groups are to report.

c. PCG members' critique of progress, status, and problems.

d. Selection of PCG task teams to elaborate PSD, PM, and
other documentation. ‘ o o R

e. Proposal‘for integrating-synthesizing overall programs.
f. Question of rationalizing agency. technology programs.

g. Other questions.

e &3
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So-
+July 15 A.M.
Monday P.M.

July 16 A.M.
Tuesday P.M.

July 17 A .M.
Wednesday P.M.

July 18 A.M.

- Thursday P.M.

July 19 aA.M.
Friday P.M.

“July 22 A .M.
Monday

July 25 & 26
Thursday and Friday

July 29
Monday

July 30
Tuesday

August

September 3 & 4
Tuesday and Wednesday

September 6
Friday

September 6 - 30

September 30

L= V=31 -

Applications W.G.
Man Extension W.G.

Lunér W.G.
Planetary W.G.

A/C Technology W.G.
Astronomy W.G.

Space Physics W.G.
Bioscience W.G.

Adv. Space Tech. W.G.
Launch Vvehicle W.G.

- Supporting Activities W.G.
*Presentation to PSG
Presentation to MC

Guidance to PCG/W.G.

Synthesis by Joint Planning Group

Presentation to PSG
Presentation to AsMC

Agency Consideration

Agency Program Memo to BoB
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NAT1O L ARTGONAUTICS AU SPACE ADMINISTRATION
WASHINGTON, D.C. 20340

l\ldy i0 . Lycd

O FILE OF THE ALLuo 1 ATOR

N4 TG
T DSy BUL Y 1OUN

| o e
o AL VL G. Scroud, Acting Secretary Q

.

Lo

Subject:  Jdiiaces of Planaiag Coovrdinuting Group (PCu)
Meeting of Muy 8, 1908

Aitendiivg: Prutkin, Thowe, Cohen, vonlan, Barbor,

Flemluyg, Barritt, lioward, boyle, Wisniewski,

and Stroud
Aqenda :

Ldvanced Hissions studtes; draft issuance

Doecisiount:

1t wus tgreed thot a'sugeriur apnreach to that
proposed in the dvaft would e to wrovide guidance

to the Ileadjuarters vrograan Orfices and denters as

to which study arcas wight Lo scusitive and raeguire
Headguurters (Code AA) approval oaly ifor such studies,

N

ALl On

-
= . *

o drart will Le rewricten to refiect tue discussion

und resubieitred to PCG,

DO BT FON

Mcubers , DPCG
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WasHingTon, D.C, 20546

May 10, 1968

OFFICE OF THE ADMINISTRATOR

MEMORANDUM

TO: DISTRIBUTION
FROM: AA/W, G. Stroud, Acting Secretary &

Subject: Minutes of Planning Coordinating Group (PCG)
‘ Meeting of May 9, 1968

. ) Y
Attending: Frutkin, Wyatt, Barritt, Cohen, Barber,
" Fleming, Doyle, Donlan, Thome, Howard,
_Krasnican, and Stroud :
Agenda:
1. Mission Models for BoB/SAS~-1

2. Outline of Planning Source Documentation (PSD) Contents

Actions:

- .1, Code P/Wyatt will redraft the proposed SAS-1

on Mission Models reflecting the PCG discussion
which suggested that the best approach for subm1551on
to Planning- Steering Group (PSG) and Management Council

. would be to emphasize the fact that only the Saturn-

Apollo production variations permits any meaningful
test of the sensitivity of mission alternatives.

2. The outline of the PSD contents, provided by

Cohen and Thome, will be taken under consideration

by all members of the PCG. Does the document yield
Program Memorandum (PM), Project Approval Document (PAD),
and Program Financial Plan (PFP) type information?

3. Copies of Code L/Weakley draft of PAD contents

will be sent to Cohen and Thome.

4. Members of PCG will block out Tuesday and Thursday
mornings (8:30 am -~ 10:30 am) on their schedules for
several weeks beginning May 21 for PCG meetings.

DISTRIBUTION
Members, PCG

R ST RRTR T 2 T = B TG s S AT T
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
’ WasHINGTON, D.C. 20546

May 21, 1968
OFFICE OF THE ADMINISTRATOR

MEMORANDUM:
TO: Members '6f the PCG (Se€ Distribution)
FROM: AA/W. G. Stroud, Acting Secretaty

Subject: ' Mihutes of Planning COOrdlnatlng Group
‘ Meeting of 16 May' 1968

Attending:>-MesSrs.'Frutkin, Donlan‘-CoHen Fleming
: ' ' Thome, Howard, and'Btroud
Absent: Wisniewski, Barber, Barritt
. -'AGENDA

‘1, " Earth Orbital Experiment ‘Program and
- Referenceé Study

2. 'Outline of'Contents'of'Plahﬁing'sbdrbé;Document (PSD)
“~ACTION

W Messrs, Cohen and Thome will complete ‘the draft
* outline of the PSD rearranging it as agreéd, improving
~“ those parts that need bettér definition and adding a
'+ paragraph deflnlng the degree of completeness and
~‘polish required for the PSD this year,

PCG meetings will'be held only on Tueésdays at 8:30 a.m.,
rather than Tuesdays and Thursdays as. prev1ously
" discussed.

.

f
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION \
WASHINGTON, D.C. 20546

June 13, 1968

OFFICE OF THE ADMINISTRATOR

MEMORANDUM

TO: Members, Planning Coordinating Group (PCG)

 FROM: AA/W. G. Stroud, Secretary (Acting)

Subject: Minutes of Planning Coordinating Group Meeting
~of 4 June 1968 :

'Atténding: Messrs. Frutkin, Thome, Barritt, Fleming,

Barber (for Malaga), Lord (for Donlan),
Cohen, Stroud, and Doyle

Absent: Mr. Wishiewski

. Agenda

_i:“ Planning Source Document Description (PSD)

éf' Bﬁdget Structure and Guidelines"

Actions

1. Chairman PCG will distribute Memorandum of 31 May
containing guidance to Chairmen of Working CGroup on pre-
paration and distribution of draft PSD and Program
Memorandum, :

2. Wisniewski is to provide justification and an estimate
of ability to meet schedule if OART budget structure is
changed to three program cacegories, In the meantime,
Workinyg CGroups and Program Categories will continue as
they are, i.e., with the A/C Technology and Advanced

Space Technology Categories.

3. Barber is to provide a list of subcategories and elements
for the Lunar Exploration Program Category.

4. All members are to examine the budget structure
proposed and submit changes or corrections’ to Barber

by 6 June.
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2.

5. Chairuan, PCG will ask Chairman of Institutional
Working Group ii manpower data reguested in Budget
Structure and Cuidelines document is suitable for tue
purposes of triat group.

6. Codes SD and B will ke asked to resolve question of
detail required in bases of cost estimates as soon as
possible.

7. Chairman, PCGC will send copics of Plunniig Sclhedule
to all o vkiny Croup Chairmen.

8. Mr. PFloaaing will draft a mecoranduwas to Chaiomen,

Working Groupe inviting them to join PCC mectings to
discuss any duestion or problem tney may have.

Guidance

The PSD contains the basic outline or tihe M. Thus, the

PM should follow the outline of the PSD. Tliowever, the
PM is limited to 20 pages and must therefore ewphasize
the more importunt options and issues which must be
considered by top management.

" Approved: J<L4b;

- L a . N .
Arno(?'w. Frutkin, Chiairman

cc:
Working Group Chairmen

|
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NATIONAL AERONAUTICS AND SPACL ADNHNISTRA11ON
' WASHINGTON, D.C. 20446

June 13, 19068

MEMORANDUM

p0:  Mewwers, Plauning Coordinating Group (PCG)

FROM: AA/W. G. Stroud, Secretary(Acting) o

( .

Subject: Minules of Planning coordinating Uroup meeting,
11 June 1964

Attending: Messrs., Fruckin, Thome, Donlan, Cohen, lleming, .
‘ Chathaw (for wisniewski), Stroud; .also Howaxrd,
Downs, und Doyle ' )

Absent: Messrs. Barritt, Malaga

hgenda
1. NPS FY '70 Budget Structure and Guidelines

2. schedule of Activities

3. Program Mcmorunda

Actions

1. Chairman of PCG will distribute copies of FY '70. Budget
structure and Cuidelines draft after final coordination with

Ccode B.

¥

2. Tleming is to get coumplete schedule of Special Analytical
ctudies submission dates from Working Group: in time for
14 June meeting. ' :

3. Chairman PCC will put out memorandum inviting working
Group Chairmen to Planning Steering Group (PSG) meeting of
19 June.
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4. Members oi PCG are to think about question of now
PSG/PCG process might select tne program options that
should be priccd out when Code B issues a Budget call.

Guidance

The Chauirman provided furt..er definitio

n of the Program
Memorandum and its schedulc: . :

1. Draft PM outline (for PLG) (WG responsibility)
‘ 4/17-4/25; 5/23

2. Dratt final PM (for PSG) (wG responsibiliiy)

7/15
3. PM Outline for Rol (Code p responsibility)
7/31
4. a. Tinal PM for A (WG responsibility)
| 9/6
b. Agency-wide PM for A (PsG responsibility)
o 9/6
5. Items 4a and b to BoB 10/1

Decisions

The members iiad no comment on tiie PSG/PCG schedule of
activities dated 6/3/68. '

Approved: /QZLnli

Arn{}a W. l'rutkin, Chairman

cC:
Working Group Chairmen
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NAGCHAC AZRONASTICS "0 2'ACE ADw . NISTRATION

.2 . WasdinGion, D.C. oviab

Juine 19, 1968

OFFICe C7 THE ADMINISTKATOR

MEMORAN ﬁU.‘-Z

WO: Mermders, Planning Coordinating Group (PCG)

rROM: ‘AA/W.fG. Stroud, Acting Sccretary A

Subjects: Minutes of Plarnirng Coordinating Group mecting,

l8 June 1968

Attending: Moessrs. Frutkin, Donlan, Cohen, Malaga, l"leming,
Howard, Thome, Karsnican (for Wisniewski),
Barritt, and Doyle ’

~Absent: Mr, Stroud

- Agenda

- 1l. Report on AA/Working Group Chairmen/Deputy Associate

Adninistrator mcetings of 14 June 1968,
2, Status of:
.. a&. ANMS approval procedure
.:4b. Synthesis activities
c. Bellcomm role in NPS

d. DBudget structure and guidelineé

nctions

1. Copies of final draft of AMS approval procedures sent

to Management Council foxr their comments are to be sent to
PCG members.

2. Copies of FY 1970 Guidelines and Assumptions docunent,
prepared by Code B and scat to Working Groups by PCG Chairman,
are to be sent to PCG members. '

3
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5. When errmlceted, copies of Bellconm Work Statement
will e zent to PCC and PSC members.

Guidance
The Chairwman, PCG, reviewed the status of the synthesis
activities, describing the presently proposed approach to
synthesizing and developing the various program category
options idencified by each of the Working Groups into
overall Agency Program Options, '

The Ad Hoc JSroup of PSG members (consisting of Dr. Newell
the four Depuiy Associate Administrators, Frutkin, Wyatt,
anu oo tly) will select options identified by the Working
Croups and build up several Agency-wide Program alter-
natives.  These overall Agency options, along with other
inputs, will be presented to the Administrator and
Managemcent Council for an "SEB-type" selection process.

1

For cxamplco:

options Synthesis into MC/A for "SEB-
Developed __;Aqencv Options__atype " selection
WGs by .Cs I IT IIT ° process, e.qg., II
1.
b b c a c
C
2. a
b a b a b
3. a
. b
. .C d d c d
. d
eltc, etc, l etec, etc. etc, etc,
Approved: 5 '
Arnold/w, Frutkin, Chairman
cC:

PCG Working Group Chairmen

CH o8 S0 &2 D3 8 ©2 €2 0D B
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NATIONAL AERONAUTICS AND SPACE Aowmﬂnon
WASHINGTON, D.C, zos«

OFFICE OF THE ADMINISTRATOR July 9, 1968
MEMORANDUM
. , .
TO '+ Members, Planning Coordinating Group

FROM ¢ Chairman, Planning Coordinating Group-
SUBJECT: Minutes of PCG Meeting July 2

Attending: Cohen, Downs (for Howard), Doyle, ?leming,
Frutkin, Scherer (for Donlan), Thome

Absent : Barritt, Malaga, Stroud,Awisniewski
Agenda

Items discussed were the status of Synthe51s Group activities,
the relationship of the Program Memorandum (PM) to the Planning

-Source Document (PSD), the status of the AMS procgdures draft,

and the prov181on of C of F material to Code BX.

l. Format of PM's = Further guldance will be prov1ded shortly
to the Chairmen of the Working Groups.

2. C of F Data - the Program Category Working Groups are
expected to identify project-oriented facilities require-
ments when they develop resources requirements in their
PSD's and PM's. These will be made available to Code BX.
Other types of facilities (institutional, general purpose
technology enhancement, etc.) will more likely come to the
attention of the Institutional Working Group. Mr. Donlan
and General Curtin are asked by copy of these minutes to
coordinate on this point.

3. Planning Source Document - The Group's conclusions on the
preparation and duplication of the PSD are contained in a
separate memorandum from the PCG Chairman to Working Group
Chalrmen.




ccC:
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will e placed on 0 - ageint 0i e peed PCC menting and
discussed in advance: wilh Dy, Newell, Mo. Allnutt, and
Mr. Scheer.

External Access to planning Documentat ion = This question

Arnold [W. iP'ruusiin

q,'()r'kin(j Gooap Chatrmern

ccurt o
ML /Donan

- .



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WasHINGTON, D.C. 20546
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OFFICE OF THE ADMINISTRATOR _ ‘ / July 9, 1968

MEMORANDUM
TO : Members, Planning Coordinating Group

FROM : W. G. Stroud, Acting Secretary
Subject: Minutes of PCG meeting, 9 Juiy 1968

Attending: Messrs. Chatham (for Wisniewski), Donlan,
Downs, Doyle, Fleming, Frutkin, Stroud, and
Thome

Absent: Messrs. Barxitt, Cohen, and Malaga

Agenda

1. Availability and distribution of planning documents
to external groups.

2. Discussion of PSG meeting for July 23-24.

Decisions .

1. Since the Program Memoranda and the supporting Planning
Source Documentation (PSD's) of each Working Group will con-
tain budgetary data for FY 1970, these documents can not be
made available to external groups until the President sub-
mits his budget message. In addition, PSD's are supportiig
documentation to PM's and, as such, are internal documents
not properly available to groups outside the Agency.
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Actions

1. Cognizant PCGC members are to ke2p tab on progress of
WG's in meeting July 15 deadline ror sending drati PM's
to PSGC menmbers.

2. Working CGroup Chairmen will be sent the agyenda for

the PSC meeting of July 23-24 indicating role ¢i WG Chalxr-
meu at weeting and the desired ends of the meeting.

.
, 1t

Approved: . ) L
Axrnold w.gFrutkin, Chuirman
cc:

~ Working Group Chairmen

?;“‘
=
=
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NATIONAL AERONAUTICS AND SPACE ADhﬂNISTRATWON
" WashinGTon, D.C. 20546

July 31, 1968

OFFICE OF THE ADMINISTRATOR

MEMORANDUM

TO ¢ DISTRIBUTION

FROM : AA/W, G, Stroud, Secrctary, Planning
‘ o Coordinating .Group (PCG)

SUBJECT : Minutes of Planning Coordlnatlng Group,
30 July 1968

Attending: Thome, Cohen, Barber, Fleming, Scherer, fpos
Chatham Doyle, Downs and Stroud (Acting
~Cha1rman) '

cue
uu
-

Agenda:

1. PCG Members comments on- Plannlng Steering Group (PaG)
Guidance Paper of 26 July.

2. Discussion. df Dr,:Paine's FY 1969 Budget Meetlngs-
preparation. by PCG for Planning SLeerlng Group,

LY
&

Decisions: . i

l. Discussion of the FY 1969 Budget lcetings revolved
around the questions of whether the Agency was carrying
out three parallel budgeting exercises, i.e., by Code B,
by Program Office and by PSG/PCG, and whether or not there
was anything PCG might do to prepare responses to the
issues identified. :

It was the consensus of the Group that:

a. The different budget act1v1t1es represcented
different points of view; presumedly the base data
would be the same, therefore they would converge.

b. The PCG, could not do anything specifically vis-a-wvis
the 5, 6 August meetings, but that AA Staff should prepare
any PSG/PCG responses to the issues raised.

|
]
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2.

Actions:

1. Review of the 26 July Guidance Paper from PSG to

- the Chairmen of the Working Groups, in which it was

clear that the Working Groups could not meet the
2 August deadlines for revised draft PM's, resulted
in the Chairman askihg Code PT to review the 1n1t1a‘

~drafts for suitability for transmittal to BoB to meo

the 31 July deadline and to consult with Code P on tiic
procedure and desirability of sending the initial
drafts, :

2. The Chairman agreed to ask Codes S and MD to xrecsolve
the question of where .science and applications budgct
line items for experiments Flown in manned systcms
would be shown. The alternatives seem to be in the
program category (discipline) budgets as additive and
in OMSF and LE as non-additive or vice versa,

DISTRIBUTION . %
AA/Frutkin

AA/Stroud

SF/Thome

E/Cohen

BR-1/Barber: (aLtended for Malaga)

BR/Malaga .
PT/Fleming ' ‘ _
MAL/Scherer (attended for Donlan) )
MDT/Donlan .

TA/Fosque (attended for DarrltL)

TA/Barritt v
RMA/Chatham - ) )
AMN/Doyle

Downs (Bellcomm)

3 5 w9

R
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NATIONAL AERONAUTICS AND SPACE ADMINIS R)'leON
Wasuingron, D.C, 2054o

OFFICE OF THE ADMINISTRATOR . . | - Augqst 14,> 1968
IIEMORANDUM
.TO' ':‘ Members, Planning Coordxnatmng Group
. FﬁOM- :'i P/Ass;.sLant_ Adm:.m.strator fc;r Program Plans and
- ' Analysis :
a SUBJECT: Minutes of PCG_ meet'ipg of. August, 14.
Agendas o

1. . Schedule of NASA Plannlng Syqtcm activities for
‘August and ‘September.

2. Status of PMs L e
‘3. Status of Synthesis Activities

‘Decisions:

1. Plnal PMs and PSDs are to.be finished by Septerder 3.
‘Each Working Group is responsible for distribution of the Diis
on Scptember 3 or carlier where possible. A complecte
distribution list will be provided shortly. The PSD of cach
VWorking Group, as the necessary back-up data to the Pil, sihsuls
also be available at this time, but requires no distribucion.

._.. e e e ¢ it

v 2. Duec to the nature of the Space Applications Prograa
Catcgory, this Working Group will be provided an hour .
prcsentation at the PSG meeting of September 3 and 40 winuie.
at the A/MC meeting of September 9. |

cc: ' .
Viorking Group Chairmen

.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION -
WASHINGTON, D.C. 20546 ’

OFFICE OF 'm'c ADMINISTRATOR ' September 10, 1968
MEMORANDUM
TO ¢ Members, Plannlng Coordlnatlng Group
b LR\
5; ' FROM : Chalrman, Plannlng Coordlnatlng Group

RS

! SUBJECT: Minutes of PCG meetlng of September lO 1968

Howard, Flemlng, Wyatt, Doyle

0'*,‘j~‘_' ,-‘ IR

ABSENT: Thome and Malaga ﬂ~y1r, R P T
. I SO

to
A

£ Agenda

1. Preparation for transmittal of PMs to BoB

. ' 5 R S L TR T SUSRRIY TS SR T piat aeve

: Actions i -.,:”--».'-,‘ SR e ey ’ )

1. Cognizant PCG members are to insuré that'Working Group'
Chairmen sehd copies of up-dated vugrdphs from PSG meeting
of September 3 and 4 to Code P/Wyatt by Friday, September 13.
These up-dated charts will serve as a summary of the PM and
will be placed on top of each PM before transmittal to BoB.

PR S W N

PSP

- o Arnolv W. Fr"tkln o

NOTE: To assist in the updatlng of the charts, attached are
notes from the PSG meeting of September 3 and 4.

1

cec:
Working Group Chairmen

Attachment:

ATTENDING: Frutkln, Cohen, Barrltt Chatham, Lord (for Donlan),

1L
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PSG Notes for Working Groups
Meeting of September 3-4

Note: The vugraphs used in the September 3-4
presentation to PSG should be perfected as
dquickly as possible since they will be placed
on top of each PM before it goes to BoB.

Manned Flight

‘1. Break out the detailed composition of the "Maintenance
of Capability" item.

2. Clarify the relationship of the "Maintenance of
Capability" item to support of other programs.

3.  Assure consistency between numbers, especially in
FY '70 decision-point costs, among maintenance of capability,
Saturn 1-B costs, and Synthesis numbers. ;

4. Check any double bookkeeping for experiments item.
(Show experiment costs not elsewhere covered; show any
experiment costs included in other Working Groups in
parentheses.) :

Lunar Exploration

1. Review Working Group options to assure one-for-one

" 'relationship with Synthesis options.

2. Make clear (a) 1nc1u51on of baseline in all options, and

- (b). time phasing with earth orbital program.

.Planetarx

1. Eliminate background material, (e.g., relating to
goals and the WG process) and focus more sharply on FY '70
dec151ons..

2. Conform Working Grsup.and Synthesis numbers and dates.
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Applieations

1. Clarify nature and date of decision points on ERTS, etc.

2. Clarify phasing of ptions.

3. Provide additional chart to show the feasibility
of supporting and carrying out a substantially expanded

applications program (in terms of type of effort with reference

to the PPB System and number of people required).

4.. Show baseline.

Aircraft Technology

1. clarify any contradiction between the Proof-of-
Concept approach.and more extensive hardware projects.
Consult with Lundin and Meyers regarding the charts concerned.

Space Technolog?

1. Red-line the option which would delay the final
phase of SNAP 8 one year.

2. The low-cost vehicle project appeers to consist
only of the development and test of the large solid; where
is provision made for a broader low-cost vehicle project?

3. Specify some key development areas, e.g., water
recovery, two-gas systems, etc.

Institutional Working Group

1. Operate on the basis of the following dual functions:
(a) develop the Group as a long-range tool;

(b) provide material for the current budget exercise
along the following lines:

(i) an order-of-magnitude review looking for
gross mismatches, booby traps, etc.

Ler e e

g
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(ii) search out implications of cooperative
programs

(iii) time-scale for this effort is September 1968.

Space Phvysics

1. Change the language which describes options as
"desired, reduced, minimal, etc." to high, middleé and low.

2. Modify decision charts to reflect implications
more effectively. ‘

3. Work with Mr. Nicks to revise other elements of the

‘presentation and vugraphs.

Astronomy

1. Show the Astra decision p01nt and the follow=-on
dec151on p01nts it opens up.

2. Assure conformity between Working Group and Synthe51s
exercise.

3. Work with Mr. Nicks on general modification of
presentation and vugraphs.

Space Biologqgy

1. Correct title of chart now reading "FY '70 Decisions’
and Issues."

2. The actual FY '70 decision points and their character
need precise identification.
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Launch Vehicles

1. Show vehicle costs as Incremental Costs (of one more
vehicle) and make it clear if base costs are -not included.

2. Develop a chart which shows:
(a) the specific booster,
- (b) its non-recurring development cost,

(c) the annual maintenance-of-capability cost (at
the appropriate assumed production rate/yr.).

" (d) the resulting actual cost of one vehicle
. launched. - '

Supporting Activities

1. Meet with Newell, Wyatt, Lesher, and Smith to revise
presentation material.

2. Provide for a single presentation of the supporting
activities elements.
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